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Record of Decision - Ashland/Northern States Power Lakefront Site 

Ashland, Wisconsin 

This Record of Decision (ROD) documents the remedy selected for the Ashland/Northern States 
Power (NSP) Lakefront Site in the City of Ashland, Ashland Count\. Wisconsin. The ROD is 
organized in two sections: Part I contains the Declaration for the ROD and Part II contains the 
Decision Summary. The Responsiveness Summary is included at Appendix A. 

PART I: DECLARATION 

This section summarizes the information presented in the ROD and includes the authorizing 
signature of the United States Environmental Protection Agency (EPA) Region 5 Superfund 
Division Director. 

Site Name and Location 

The Ashland/NSP Lakefront Site (CERCLIS # WISFN0507952) is located in Ashland, Ashland 
County, Wisconsin. The Site consists of land and sediment located along the shore of Lake 
Superior, in Ashland, Wisconsin. The Site contains: (i) property owned by Northern States 
Power Company, a Wisconsin corporation (d.b.a. Xcel Energy, a subsidiary of Xcel Energy Inc. 
(NSPW)); (ii) a portion of Kreher Park, a City-owned property fronting on the bay that includes 
the former municipal waste water treatment plant (WWTP); (iii) an inlet of Chequamegon Bay 
containing contaminated sediment directly offshore from the former WWTP; (iv) a railroad 
right-of-way owned by the Wisconsin Central Ltd., and fomierly owned by the Soo Line 
Railroad; and (v) Our Lady of the Lake Church/School, as well as private residences. The Site is 
bounded by US Highway 2 (Lake Shore Drive) to the south. Ellis Avenue and its extension to the 
City marina to the west. Prentice Avenue and its extension to a boat launch to the east, and a line 
between the north termini of the marina and the boat launch to the north. 

Statement of Basis and Purpose 

This decision document presents the selected remedy for the Ashland/NSP Lakefront Site. The 
remedy was chosen in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA), and, to the extent practicable, the National Contingency Plan 
(NCP), 40 CFR Part 300. 

Information used to select the remedy is contained in the Administrative Record (AR) file for the 
Site. The AR file is available for review at the EPA Region 5 Records Center, 77 West Jackson 
Boulevard, Chicago, Illinois, the Vaughn Public Library, 502 W. Main St., Ashland. Wisconsin, 
the Bad River Public Library. 100 Maple St.. Odanah, Wisconsin, and the Red Cliff EPA Office, 
88385 Pike Road, Highway 13. Bayfield, Wisconsin. 



Assessment of the Site 

The lesponse action selected in this ROD is necessary to protect the public health or welfare or 
the t nviromnent trom actual or threatened releases of hazardous substances into the 
environment. 

13es(:nption of the Selected Remedy 

The Ashland/NSP Lakefront Site is being addressed under the framework set forth in CERCLA. 
The selected remedy specified in this ROD will serve as the final action for soil, groundwater, 
aid >ediment contamination at the Site. The Site consists of soils, sediments, and groundwater 
cont.imirated by polycyclic aromatic hydrocarbons (PAHs) and volatile organic compounds 
(VOCs). The most abundant constituents in each of these compounds include benzene, a VOC. 
ard laphthalene. a PAH. Additionally, free phase hydrocarbons (free product) derived from tars 
are present as non-aqueous phase liquids (NAPL). The free product, or NAPL, is present in 
underground pockets of tar and other materials that do not readily mix with water. NAPL has 
also beer found in subsurface sediments in the near shore area. Sediment contamination tends to 
be h gher with depth below the sediment/water interface and is highest in the near shore area, 
decreasing with distance from the shoreline. Much of the contaminated sediment is covered with 
a laver of wood waste. The selected remedy specifies the following response actions: 

•• remo\al and treatment or off-site disposal of contaminated soil, groundwater and 
sediment, including all NAPL; 

•• engineered surface and vertical barriers to contain contaminated groundwater; 
•• groundwater extraction as hydraulic control and restoration and possible in-situ treatment 

of groundwater; 
• long-term groundwater and sediment monitoring; 
•' institutional controls such as land use controls, to limit future site use to prevent exposure 

to hazardous substances that will remain at the Site after the remedy is complete. 

EPA believes the response actions outlined in this ROD, if properly implemented, will protect 
hum-in health and the environment. 

The Site is divided into four main areas of concern: 1) sediments in Chequamegon Bay; 2) soil 
and .shallow groundwater under Kreher Park; 3) soil and shallow groundwater under the Upper 
Bluff/Filled Ravine; 4) and deep groundwater in the Copper Falls Aquifer. 

The selected remedy for sediments in Chequamegon Bay consists of dry excavation of all near-
shor;: sediment and wood debris and dredging of the remaining contaminated sediment and wood 
debris that exceeds the Remedial Action Level (RAL) of 2,295 micrograms (ug) total PAH 
(tPA H )/gram (g) organic carbon (OC) [which is equivalent to 9.5 parts per million (ppm) of 
tPAl 1 dr}- weight (dwt) at 0.415% OC]. The selected remedy requires thermally treatment of 
sediments or stabilization of sediments to transport off site for disposal to a NR 500 licensed 
landfil I. If thennal treatment is determined to be more difficult and not cost effective, then off-
sire disposal of sediment at a NR 500 licensed landfill will be the alternate remedy. Although 
EPA has serious concerns with the effectiveness of dredging the near shore area of sediments. 



due to significant wood waste/wood debris and the presence of NAPL in the near shore 
sediments, the excavafionydredging remedy will allow for a pre-design pilot test to determine if 
dredging can achieve the performance standards in the near-shore area. If the pre-design pilot 
test indicates that dredging rather than dry excavation within the near-shore area will attain the 
established performance standards then EPA, in consultation with Wisconsin Department of 
Natural Resources (WDNR), will recommend that an alternate sediment remedy (dredging) be 
implemented. If after the pilot test EPA. determines that the dredging remedy for near-shore 
sediments can achieve performance standards and be conducted in a manner protective of human 
health and the environment, it will publish its decision in an Explanation of Significant 
Differences (ESD). 

The selected remedy for soil in Kreher Park and the Upper Bluff/Filled Ravine consists of 
limited soil removal with ex-situ thennal treatment. If thermal treatment is determined during 
pre-design studies to be more difficult to implement and not cost effecfive, then off-site disposal 
of soil will be the alternate disposal option. The remedy also includes in-situ treatment of soil 
using chemical oxidation to address any residual contamination after the soil removal. The 
remedy for shallow groundwater in Kreher Park and the Upper Bluff/Filled Ravine consists of 
groundwater containment using engineered surface and vertical barriers with groundwater 
extraction as hydraulic control. Shallov/ groundwater extracted from the contained areas will be 
treated onsite and discharged to the lake or publicly owned treatment works (POTW). The 
remedy for shallow groundwater will achieve the dual objectives of containment and restoration. 

The selected remedy for the Copper Falls Aquifer consists of a groundwater extraction system. 
The site currently has a limited groundwater extraction system in place. The remedy consists of 
enhancing the current system by installing additional extraction wells. In addition, the 
groundwater remedies for the Copper Falls Aquifer. Kreher Park and the Upper Bluff/Filled 
Ravine includes engineered surface and vertical barriers to contain contamination and prevent 
further migration and groundwater extraction which includes an in-situ chemical treatment 
component to possibly enhance the groundwater treatment. In addition, the remedy includes 
long-term groundwater and sediment monitoring and institutional controls, such as restrictive 
covenants, to restrict future site use and to restrict the use of site groundwater for potable 
purposes until such time as groundwater cleanup standards are achieved. 

Statutory Determinations 

The selected remedy is protective of human health and the environment, complies with Federal 
and State requirements that are applicable or relevant and appropriate to this remedial action, is 
cost-effective, and utilizes pennanent solutions and alternative treatment technologies (or 
resource recovery) to the maximum extent practicable. This remedy satisfies the preference for 
treatment as a principal element of the remedy. Because this remedy will result in hazardous 
substances, pollutants, or contaminants remaining on-site above levels that allow for unlimited 
use and unrestricted exposure, a statutory five-year review will be conducted within five years 
after initiation of the remedial action to ensure that the remedy is, or will be, protecfive of human 
health and the environment. 



Diita Ceitification Checklist 

The following information is included in the Decision Summar>' section (Part II) of this ROD. 
Additional infonnation can be found in the Administrative Record file for this Site. 

• Contaminants of concern and their respective concentrations (Section 5); 
• Baseline risk represented by the contaminants of concern (Secfion 7); 
• Cleanup levels established for contaminants of concern and remedial action objectives 

established for the Site (Section 8); 
• ('urrent and reasonably anticipated future land use assumptions and current and potential 

future beneficial uses of groundwater used in the baseline risk assessments and ROD 
(Sections 6 and 7); 

• Potential land and groundwater use that will be available at the Site as a result of the selected 
r;rnedy (Section 12); 

• Elstimated capital, annual operation and maintenance (O&M), and total present worth costs, 
discount rate, and the number of years over which the remedy cost estimates are projected 
(Sections 9, 10 and 12); and 

• Key factors that led to selecting the remedy (Secfions 10 and 12). 

Support Agency Acceptance 

The \V DNR concurs with the remedy selected in this ROD for the Ashland/NSP Lakefront Site. 
The WDNR's concurrence letter is provided in Appendix B. 

Atithorizing Signature 

j 2 j ^ e //u- f-̂ °-> 
Richard C". Karl. Director Date 
Superfund Di\ ision 
United States Environmental Protecfion Agency, Region 5 



Record of Decision - Ashland/Northern States Power Lakefront Site 

Ashland, Wisconsin 

PART II: DECISION SUMMARY 

1.0 Site Name, Location, and Brief Description 

The Ashland/NSP Lakefront Site is located in Ashland. Ashland County, Wisconsin (see Figure 
1-1). The Site consists of property owned by NSPW. Our Lady of the Lake Church/School and 
private residences, a railroad corridor, a portion of Kreher Park, and sediments in an area of 
Chequamegon Bay adjacent to Kreher Park. The Site is located in S 33, T 48 N, R 4W in 
Ashland County, Wisconsin. Fxisting Site features and the boundary of the Site are shown on 
Figure 1-2. Figure 1-3 shows the location and features of the former Manufactured Gas Plant 
(MGP) facility. 

The former MGP facility and current NSPW property is located at the south boundary of the Site 
at 301 Lake Shore Drive East in Ashland, Wisconsin. The facility is approximately 1,000 feet 
south of the shore of Chequamegon Bay of Lake Superior. The NSPW property is occupied by a 
small office building and parking lot fronting on Lake Shore Drive, and a larger vehicle 
maintenance building and parking lot area located south of St. Claire Street between Prentice 
Avenue and 3"̂  Avenue East. There is also a gravel-covered parking and storage yard area north 
of St. Claire Street between 3'̂ '' Avenue East and Prentice Avenue. A large microwave tower is 
located on the north end of the storage yard. The office building and vehicle maintenance 
building are separated by an alley. The area occupied by the buildings and parking lots is 
relatively flat, at an elevation of approximately 640 feet above mean sea level (MSL). The total 
area occupies approximately 2.5 acres. Surface water drainage from the NSPW property is to the 
north. A residence is located east of the office building and west of the blacktop parking area. 
Our Lady of the Lake Church and School is located immediateh west of 3rd Avenue East. 
Private homes are located immediately east of Prentice Avenue and north of St. Claire Street. To 
the northwest the Site slopes abruptly to the railroad right-of-way owned by the Wisconsin 
Central Ltd. (Canadian National Railway (CN)) and which sits on a bluff that marks the former 
Lake Superior shoreline, and then to Kreher Park, with approximately 10 acres of impacted soil 
and groundwater, beyond which is Chequamegon Bay, with approximately 16 acres of impacted 
sediments. EPA is the lead agency for this Site, and the WDNR is the support agency. The Site 
is listed on the National Priorities List (NPL). The EPA CERCLIS Number is WISFN0507952. 

2.0 Site History and Enforcement Activities 

2.1 Site History 

Historically, Chequamegon Bay was a vital transportation route for the shipment of various 
materials to and from Ashland including iron ore, lumber, pulp and coal. During the late 19'*̂  
and early 20' centuries, Ashland was one of the busiest ports in the Great Lakes. In recent times 
the shipping volume through the bay has declined because of the decrease in the mining and 
lumber industries in the region, while recreafional activities have increased. The City of Ashland 



has a waterfront development plan that includes the impacted portions of Kreher Park and the 
Che(]uamegon Bay. 

The primary source of contamination at the Site was releases of coal tars from the historic MGP 
facilit'y. Other historic activities at the Site, such as lumber operations, solid waste disposal and 
construction of the former WWTP on the lakeshore, contributed to the filling of the lakebed and 
may have further dispersed contamination from historic activities at the Site. 

The former MGP facility is located on the Upper Bluff on NSPW's property. The former MGP 
building has been incorporated into NSPW's main service facility on St. Claire Street. The 
torn er MGP operated predominantly as a manufacturer of water gas and carbureted water gas 
for street and home lighting and other uses between 1885 and 1947. After 1947 the carbureted 
water gas process was retired in favor of liquid petroleum (propane). During the entire time gas 
was manufactured coal tars were produced as a normal co-product. An open ravine ran 
sout i/north through the MGP facility, under the current buildings, emptying out by the historic 
Lake Superior shoreline near what is now the railroad corridor. The ravine was filled by the 
earh 1900s. .A 12-inch clay tile pipe was buried in the Filled Ravine and runs south to north 
from the former MGP facility to an area north of the railroad right of way in Kreher Park. In 
addiiion. drawings for construction of the former WWTP show a 2-inch "Tar to Abandon Tar 
Dump" pipe running in the approximate location of the historic ravine from the MGP to Kreher 
Park. The WWTP drawings also mark an area in Kreher Park as the "Coal Tar Dump" located 
soutn of the fonner WWTP and north, or downhill, of the Filled Ravine. 

Kreher Park, betw een Prentice and Ellis Avenues was a historic lakebed and was created over the 
decades as various fill materials were placed into the bay. The southern boundary of the park 
defined the original lake shoreline. The eastern portion of the park was filled with sawdust, 
wood waste and other material from sawmills. The lumbering and sawmill activities occurred 
during the deforestation of the northern portion of Wisconsin around the turn of the century. The 
Johr Schroeder Lumber Company owned the eastern portion of Kreher Park from 1901 until 
193" operating a sawmill until approximately 1931. In 1939, Ashland County acquired the tax 
deed to the Schroeder Lumber property. In 1942, Ashland County transferred the property to the 
City of Ashland via quit claim deed. Between the 1880s and 1951 the western portion of Kreher 
Park uas used as an open "dump" for solid waste, primarily demolition debris. In 1986 the City 
of Ashland acquired a number of parcels on the western portion of the park that includes the 
foriTier open dumji. This area is currently used for the storage of boats. 

In l')5 1, the City of Ashland constructed a WWTP in Kreher Park on the shoreline of 
Clieciiiamegon Bay. The City added secondary treatment facilities to the WWTP in 1972 to 
197.1, and constructed a lift stafion at Prentice Avenue in 1992. The WWTP operated unfil 1992 
arid is now closed. The buildings of the former WWTP remain, but today Kieher Park is mostly 
gras- with a gravel parking area located on the western end of the park. During the mid-1980s 
the marina extension of Ellis Avenue was completed to permit establishment of a marina with 
full service boat slips, fuel and dock facilities and a ship store. Prior to the construction of the 
marina the area was a rail boat dock used for offloading freight. The dock was used for this 
purpose beginning with the sawmill operations through the marina construction. The boat 



landing jetty extension of Prentice Avenue was originally the log boom associated with the 
Schroeder sawmill that was located in v/hat is now Kreher Park where the WWTP is currently 
located. 

In 1989, during exploratory work to expand the WWTP. contaminated soil and groundwater 
were encountered by the Citv of .A.shland. The City notified the WDNR, subsequently closed the 
WWTP, and built a new WW'fP facility a few miles away to the northeast. In 1994, WDNR 
initiated an investigafion and ê  aluation of the area to characterize the extent of contamination 
on the property. 

The primary contaminants at the Site are derived from manufactured gas plant wastes in the form 
of coal tars, including VOCs and PAH compounds. Additionally, some free-phase hydrocarbons 
product (free product) derived from the coal tars is present as NAPL. and have impacted soils, 
groundwater, and sediments. The N.A.PL referenced in this document includes both light non
aqueous phase liquid (LNAPL) and dense non-aqueous phase liquid (DNAPL). 

DNAPL has been encountered in the upper reaches of the Filled Ravine near the former MGP 
facility on the NSPW property to the fonner lake shore, in isolated areas of Kreher Park 
including the former "seep" area, in the nearshore sediments, and in the upper elevations of the 
Copper Falls Formation, which behaves as a confined aquifer under the former MGP in the 
Upper Bluff portion of the Site. DNAPLs encountered in the Filled Ravine (near the former 
MGP facility) and at isolated areas at Kreher Park were encountered at the base of these fill units 
overlying the Miller Creek Formation. The Miller Creek Formation is the confining unit for the 
underlying Copper Falls aquifei". LNAPLs were also observed across much of Kreher Park as 
oily sheen in the underlying wood waste layer encountered during a test pit investigation at the 
Park. 

DNAPL has also been encountered in sediments in portions of the affected inlet, although the 
DNAPL is less defined than on-shore locations due to the dynamic condifions in the affected 
sediments. The most highly contaminated sediments (including areas of DNAPL) are subsurface 
and nearest the shoreline; however, releases of contamination to the surface water have been 
documented, specifically during high energy events. It is important to note that nearly all of the 
significant wood waste/wood debris is located within the most highly contaminated areas of the 
inlet nearest the shoreline. 

DNAPLs in the deep aquifer correspond to high levels of VOCs in groundwater (> 50,000 |Jg/L). 
which is surrounded by a dissolved phase contaminant plume that extends north from the NAPL 
area in the direction of groundwater flow. 

2.2 Previous Investigations 

In 1994, WDNR initiated an investigation and evaluation to characterize the extent of 
contamination around the former WWTP, determining that contaminants had migrated from the 
former MGP to Kreher Park. Upon notification by WDNR of these findings, NSPW also began 
a series of investigations of its property. These investigations identified subsurface 
contamination resulting from the historic MGP operations. Contamination exists as dissolved 

7 



pfiase tar constituents in groundwater and as "pools" of DNAPL and LNAPL or free product as 
refeired to in this document. Free product has been encountered at the base of the ravine and in 
the underlying Copper Falls Aquifer. In the Filled Ravine, free product varying from one to two 
feet in thickness is present from south of the service facility north of the mouth of the former 
ravine, commonlv referred to as the "seep" area. In the upper Copper Falls Aquifer, free product 
has been encountered from south of the service facility north to the gravel-covered parking and 
store.ge yard area located north of St. Claire Street. It has also been measured in piezometers 
instc led on the Our Lady of the Lake church property west of Third Avenue East. 

The 'vN'DNR investigations of Kreher Park included several mobilizations to invesfigate 
subsurface conditions at the park as well as the affected sediments and concluded with the 
comiletion of a Remedial Investigation Report and Feasibility Study in 1998. A distinct free 
product pool \'arying in thickness up to five feet was identified in the area of Kjeher Park just 
north of the seep area. A 12-inch clay tile pipe was encountered at the base of the backfilled 
ravine during investigations NSPW completed between September and November 2001. The 
clay tile jnpe was traced up the Filled Ravine to the area of the former MGP as part of these 
investigations (see Figure 3-7). The buried clay tile pipe likely behaved as a conduit for the 
migration of free product as well as contaminated groundwater from the MGP to the seep area 
after the I'avine was filled (both dissolved phase and free product were found in the pipe during 
the excavations). A significant portion of the clay tile was destroyed during the 2001 
investigation activities. 

This tile pipe may have been part of a sewer system installed in response to a 1902 City 
ordinance specifying that manufactured gas plant wastes were to be conveyed underground. 
Althuigh there is no documentation indicating the exact date the tile pipe was installed or by 
whom, it presumably would have been installed shortly after the 1902 ordinance since the ravine 
was filled by the early 1900s, and it most likely was installed by the MGP given the tile's 
apparent coiuiection to the MGP facility and the fact that it was the only manufactured gas plant 
in Ashland. The 1902 ordinance also indicates that prior to that time manufactured gas plant 
wast;- was conveyed via the open ravine. 

Alter the Site was added to the NPL, EPA and NSPW entered into an administrative order on 
cons .Tit (AOC) dated November 14, 2003. Under the AOC, NSPW conducted a Remedial 
Investigation and Feasibility Study (RI/FS) to determine the nature and extent of contamination 
and any threat to the public health or the environment at the Site, to determine and evaluate 
alternatives for remedial action, and to collect data sufficient for developing and evaluating 
remedial alternati\ es. NSPW conducted the RI/FS under EPA oversight. EPA approved the 
final Feasibility Study on December 4, 2008. EPA's Preferred Alternative presented in the 
Proposed Plan came from the remedial alternatives evaluated in the Feasibility Study. 

2.3 Previous Response Actions 

In 2C'00, NSPW installed an interim action free product recovery system on its property, initially 
as a ]?ilot test, to remove free product from the Copper Falls Aquifer; the system became fully 
operational in January 2001. The pumped water is treated at the NSPW property and discharged 
to th: (]ity of Ashland's sanitary sewer, and the free product/NAPL that is separated from the 
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water is sent off-site for treatment and disposal. More than 11.000 gallons of free product/water 
emulsification have been removed, and approximately 2.4 million gallons of contaminated 
groundwater have been treated between January 2001 and June 2010. 

In addition, NSPW performed a second interim action during May 2002 to cap the seep area. 
Capping the seep was necessary to address the threat of direct contact with coal tars/free product 
seeping to the surface. Activities completed included the excavation and removal of 
contaminated soil in the seep area, the placement of a low permeability cap over the seep area, 
and the installation of a groundwater extraction well at the base of the Filled Ravine. 
Contaminated groundwater collected near the mouth of the Filled Ravine via a fourth extraction 
well is conveyed to the free product recovery system described above. 

2.4 Enforcement Activities 

The Site was a State (WDNR) lead for a number of years before EPA became the lead agency. 
The discovery of contaminants in 1989 at Kreher Park led the WDNR to initiate several 
investigations that culminated in the identification of the former MGP as a source of 
contaminafion and the naming of NSPW as a responsible party. The WDNR also sent the City of 
Ashland and Wisconsin Central Ltd., responsible party notifications for solid waste disposed on 
a portion of Kreher Park. WDNR and NSPW subsequently performed a series of independent 
investigations to assess the extent of contamination at Kreher Park and the NSPW property, 
respectively. In 1998. EPA was petitioned to evaluate the Site for inclusion on the NPL and 
cleanup under CERCLA, also known as Superfund. The Site was nominated for inclusion on the 
NPL in 2000, and was formally added to the NPL in 2002. In 2003, EPA sent NSPW a letter 
informing it that EPA believed NSPW to be a liable party under CERLCA and invifing NSPW to 
enter into a cooperative agreement to conduct the RI/FS. NSPW subsequently signed the AOC 
with EPA in 2003 to conduct the RI/FS at the Site. The Rl investigation activhies were 
completed in November 2005. The Rl was approved by EPA in October 2007. The FS was 
approved by EPA in December 2008. 

3.0 Community Participation 

The Proposed Plan for the Ashland/NSP Lakefront Site was made available to the public for 
comment from June 17 to August 17, 2009. Copies of the Proposed Plan and the final Rl and FS 
(as well as other supporting documents) were placed in the local Infonnation Repository at the 
Vaughn Public Library, Bad River Tribal Library and Red Cliff Environmental Office. 
Documents are also available ai: the EPA Region 5 Records Center in Chicago, Illinois, and at the 
WDNR's Spooner Service Center. Copies of the Proposed Plan were sent to about 400 people 
on the Site mailing list. A note and link to the Proposed Plan on EPA's web page for the Site 
was emailed to about 120 people and organizations. 

A public notice announcing the comment period, public meeting and availability of the Proposed 
Plan was published in the Ashland Daily Press and in the Evergreen County Shopper on June 15. 
2009 and June 29, 2009. A news release was also sent to Ashland media on June 12, 2009. 
Informational meetings were held at the Bad River Conference Center on June 16, 2009, the 
Great Lakes Visitor Center on June 17, 2009, the Red Cliff Fire Hall on June 24, 2009 and a 



neighborhood listening session was held a the Hotel Chequamegon on June 25, 2009. EPA held 
a public meeting on June 29, 2009, at the Northern Great Lakes Visitor Center in Ashland to 
present the Proposed Plan. About 80 people attended including local residents and 
representatives from the City of Ashland, the WDNR, NSPW and its contractors, and Senator 
Fien^olds office. Representatives from EPA gave a short presentation, answered questions and 
acceited comments on the Proposed Plan. On July 8, 2009, NSPW submitted a request to extend 
the public comment period for an addhional thirty days. Pursuant to 40 C.F.R. 300.430(3)(C), 
EPA extended the comment period for thirty days, unfil August 17, 2009. The public comment 
extension was published in the Ashland Daily Press on July 16, 2009, and in the Evergreen 
Country Shopper on July 20, 2009. Responses to comments received during the public comment 
period (including those submitted at the public meeting) are included in the Responsiveness 
Summar) attached to this ROD. A transcript of the comments given at the public meeting is als;o 
available These comments were considered prior to selection of the final cleanup plan in this 
ROF). 

In addition to the Proposed Plan mailing and public meefing, EPA, along with WDNR, held 
numerous infonnation sessions on the Rl, FS, and Proposed Plan from 2007 to 2009. In 
addi ion. a workshop was held in October 2007 for parties who were interested in the 
Ashland/MSP Lakefront Site. A public notice was placed in the newspaper and a news release 
was sent to local media about a week prior to the meeting. A Community Involvement Plan for 
the S ite. the Proposed Plan, news releases, and technical and legal documents have been posted 
on the Region 5 \\'eb page at http://www.epa.gov/region5/sites/ashland. 

4.0 Scope and Rote of Response Action and Operable Units 

The final cleanup plan selected in this ROD for the Ashland/NSP Lakefront Site has only one 
operable unit that addresses all contaminated media. The groundwater, soil, and sediment are 
impeded by high levels of VOC and PAH contamination and all media will be addressed by the 
selected cleanup action. 

5.0 Site Characteristics 

5.1 Conceptual Site Mode! for Ashland NSP/Lakefront Site 

The former MGP produced "water gas" for street and home lighting and other uses between 
188f and 1947. Coal tars and oils were a by-product of the manufactured gas process and 
contnin hazardous substances. The likely routes for releases of coal tars and other by-products 
from the former MGP to the environment were leaks and spills on the MGP property, discharge 
inio the open ravine directly to the lake, and discharge via the 12-inch clay tile pipe after the 
ravine was filled. The initial discharges may have been directly into the bay and later over land 
as portions of the lake bed were filled forming the area known as Kreher Park. Addhionally, a 2-
inch pipe may hav e discharged to the "Coal Tar Dump" in Kreher Park. It is possible that some 
of the lar material was entrained in MGP plant wastewater that was discharged to a sewer (e.g.. 
the 1 2-inch clay tile) directly to the lake. Other tars and free product generated as co-product in 
the gas manufacturing process (such as releases from gas holders or fuel tanks) discharged 
direc tly to the soil and groundwater. Some of these hazardous substances also migrated to the 
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base of the ravine to Kreher Park and the lake and some migrated into the Copper Falls aquifer. 
Wastewater and other incidental free product discharged to the sewer were conveyed via the clay 
pipe network to an open sewer in Kreher Park and then to the bay inlet. 

From 1901 to 1931, Schroeder Lumber operated on the eastern portion of Kreher Park. 
Schroeder Lumber performed active sawmilling and other lumber operations for three decades. 
Kreher Park was created by the filling of the lakebed with solid waste mainly composed of wood 
waste from lumber operations on the eastern portion and demolition debris from a dump on the 
western portion of the park. This wood waste and demolition debris became permeated by the 
MGP waste. 

Addifionally. other industrial sources (such as rail car off-loading of feedstocks and raw 
materials for MGP and other industrial activities) may have contributed to high levels of PAH-
rich contaminants at the Lakefront. 

In 1947, continued releases of coal tars and free product from the MGP were eliminated when its 
water gas process was retired. However, remnants of free product (present in the ravine, the "2-
inch pipe to waste tar dump," and MGP structures) and contaminated groundwater continued to 
migrate via the clay tile to the seep area, discharging to the surface during high flow (storms, 
etc.) conditions. Free product and the associated groundwater plume in the Copper Falls aquifer 
migrated north towards the lake. A potential stagnation or convergence zone in the Copper Falls 
aquifer has reduced further mox'ement of the plume to the north and the free product removal 
system has reduced the mass of the plume in the aquifer. 

In 1952, the City of Ashland began construction of the WWTP. During construction a clay core 
wall was installed at the foundation of the WWTP to prevent groundwater infiltration into 
basement areas, and a pipe/sew er distribution network to the new WWTP was constructed. The 
distribution of contaminants in sediments and soil along the shoreline may have been affected by 
this activity. Other construction actions that occurred after this time that may have further 
affected contaminant distribution include the WWTP expansion in 1973 and the periodic 
discharge of water that collected in the WWTP's basement sumps. 

The residual contamination in the Filled Ravine continued to discharge to Kreher Park via the 
buried clay tile pipe and Filled Ravine. Following rainfall events coal tars and free product was 
observed at the surface in the seep area. The clay tile investigation in 2002 crushed and removed 
much of this conduit. A removal action in 2002 removed much of the surface contamination at 
the seep, replaced it with clean fill, and installed an interception well (EW-4) to capture residual 
contamination migrating through the seep into the mouth of the ravine. 

The residual contamination at Kreher Park from the primary free product (DNAPL and LNAPL) 
source areas continues to migrare to the lake sediments. 

5,2 Site Overview 

The geologic conditions at the Site have been identified in previous investigations conducted by 
WDNR and NSPW and in the supplemental investigations completed as part of the Rl in 2005. 



Historic investigations included the visual classificafion of subsurface soil unhs from numerous 
soil borings, monitoring well boreholes and exploration test pits. Supplemental investigations 
corn nleted for the Rl included the installation of additional monitoring wells, the collection of 
surfece and subsurface soil samples from borings and test pits, and a downhole geophysical 
survi.'y. Geologic units investigated at the Site include the Miller Creek Formafion and 
underlying Copper Falls Formafion. Fill soil units were also encountered at i;he Upper Bluff and 
at Kreher Park. At the Upper Bluff area, fill soil was encountered in the Filled Ravine that 
dissects the Miller Creek Formation in the vicinity of the former MGP facility. Kreher Park 
consists of material used to fill the former lakebed. 

The uppermost water-bearing unit at the Upper Bluff area includes the Miller Creek Formation. 
Groundwater is also encountered in the fill material used to backfill the former ravine that 
dissects the Millet Creek Formation in the vicinity of the former MGP facility. The uppennost 
water-bearing unit at Kreher Park consists of fill material used to fill the former lakebed; this fill 
material overiies the Miller Creek Formation. The fine-grained low permeability Miller Creek 
FciTiiation creates an aquitard overlying the Copper Falls aquifer, behaving as a confining unit. 

Previous investigations have identified groundwater contamination in the ravine fill, the Kreher 
Park fill and the underlying Copper Falls aquifer. Contaminants, including free product, 
migrated to the underlying Copper Falls aquifer in the vicinity of the former MGP facility where 
the Miller Creek Formation lacks plasticity and where vertical hydraulic gradients indicate 
downward flow in the Copper Falls aquifer. These migration pathways may have been 
exacfrbafed by construction operations during the early life of the MGP. Strong upward 
gradients have likely limited the vertical migration of contaminants at down gradient locations 
nortfi of this area. The transition from downward to upward gradients within the Copper Falls 
aquil'er occurs at the alley immediately south of the NSPW service center. Site invesfigation 
results indicate that contaminants in the Copper Falls aquifer have migrated laterally along the 
interface between the Copper Falls aquifer and overlying Miller Creek aquitard. 

5.3 Sampling Strategy 

Data gathered during the initial investigations by WDNR and NSPW, and additional data 
collected during the recently completed Rl, were used to characterize the nature and extent of 
contamination at the Site and to evaluate impacts to human health and the environment. Field 
inve.'tigations consisted of the collection of samples from impacted media (i.e., surface soil, 
subsurface soil, soil vapor, sediment, surface water, and groundwater) from discrete areas of the 
Site 10 define physical and biological characteristics of the Site as a whole. E'.nvironmental 
media evaluated include the following: 

• Soils at the Upper Bluff/Filled Ravine on the NSPW property near the former MGP 
facility; 

• Soil vapor in the vicinity of the NSPW property; 
• Fill soil at Kreher Park; 
• Groundwater contamination (aqueous phase and non-aqueous phase) in the ravine fill, 

Kreher Park fill, and underlying Miller Creek and Copper Falls Formations, and 
• Sediment contamination and impacts to surface water and aquatic organisms in the 

Chequamegon Bay inlet adjacent to Kreher Park. 
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Activifies described in the Rl ^ '̂ork Plan and completed during the Rl field investigafion include 
the following: 

• Installation of additional monitoring wells MW-2C, MW-15A, MW-15B, and MW-21 
in December 2003 to further characterize the vertical extent of groundwater 
contamination at the Upper Bluff/Filled Ravine; 

• Installation of additional wells MW-7R, MW-7B, MW-23A, MW-23B, P-24, MW-24, 
MW-24A, P-25, MW-25, MW-25A, P-26, MW-26. and MW-26A at Kreher Park in 
May 2004. These wells were installed to evaluate the relationship between surface 
water and groundwater in the filled lakebed along the shoreline, and to further 
characterize the lateral extent of groundwater contamination in the underlying Copper 
Falls aquifer; 

• 

• 

• 

Collection of four rounds of groundwater samples from all wells in the monitoring well 
network at the Site in June 2004, September 2004, December 2004, and March 2005 to 
characterize groundwater quality and flow conditions; 

Collection of subsurface soil samples from borings advanced in the vicinity of the 
former MGP in April 2005 to ftirther characterize the lateral and vertical extent of 
contamination in the backfilled ravine south of St. Claire Street; 

Collection of subsurface soil samples from borings advanced at Kreher Park in the 
vicinity of the former "seep" area and monitoring well TW-11 in April 2005 to 
characterize free product observed at these locations; 

Collection of additional surface soil samples at the Upper Bluff to evaluate the direct 
contact exposure pathway in the vicinity of the former MGP in June 2005; 

Collection of additional surface soil samples at Kreher Park to evaluate the direct 
contact exposure pathway in the area in June 2005; 

Completion of an exploration test pit investigation at Kreher Park in June 2005 to 
characterize the uncontrolled solid waste disposal area, former coal tar "dump" area, 
the former "seep" area and other potential source and free-product conveyance areas at 
Kreher Park; 

Completion of a supplemental exploration test pit investigation in Kreher Park in 
November 2005 to identify' the lateral extent of a clay pipe encountered between the 
former seep area and the former open sewer area; 

Completion of a borehole geophysical survey to verify subsurface geologic units, and a 
visual (downhole camera) inspecfion of two artesian wells open to the Copper Falls 
Aquifer at Kreher Park in November 2005; 

Completion of an air emission investigation at the LIpper Bluff between March and July 
2005 to evaluate the potential inhalation pathway for exposure to potential soil vapors at 
this area of the Site where nearby residents may be potentially affected; 

Performance of a wildlife habitat and wetland sui-vey in June 2005 to characterize the 
terrestrial habitat of the Site; 
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• (Completion of a Sediment Quality Triad (SQT) investigation between May and 
September 2005 to evaluate bulk sediment chemistry, sediment toxicity and benthic 
macro invertebrate community characteristics of Site sediments. This included 
performance of sediment toxicity tests of benthic invertebrates and fish larvae under 
both natural and ultraviolet light; 

• C^Mlection of surface water samples during low and high energy events in June and 
November 2005 to evaluate levels of contaminants in surface water in the 
Chequamegon Bay inlet area adjacent to Kreher Park; 

'• C'ollection of fish tissue in April 2004, April 2005, and June 2005 to support the 
Baseline Ecological Risk Assessment (BERA) and Human Health Risk Assessment 
(HHRA); 

" Completion of a sediment stability analyses that included quantitative (modeling) and an 
empirical evaluation of sediment stability in aquatic portions of the Site; 

•• Performance of sediment toxicity tests, fish larva bioassays, and ultraviolet light (UV) 
studies to evaluate toxicity to selected ecological receptors; 

•• Completion of the BERA to describe the likelihood, nature and severity of adverse 
effects to ecological receptors resulting from their exposure to contaminants at the Site 
under current conditions, and 

• Completion of the HHRA to provide a risk-based interpretation of the data collected 
during the Rl and to provide conservative estimates of potential human health risks 
posed by chemicals that are present at or migrating from the Site. 

5.4 Source of Contamination 

As discussed in Section 2.1 of this ROD, the source of the contaminants of concern (COCs) at 
the S ite was releases from the former MGP operations from the 1880s to 1947 with potential 
contributions from historic lumber operations and solid waste disposal. Other activities such as 
the construction and expansion and operation of the former WWTP may also have redistributed 
contamination at the Site. 

The C?OCs at the Site are typical by-products of manufactured gas plant processes. The 
grou idwater, soil, and sediment at the Site are contaminated predominantly with VOCs and 
semivolatile organic compounds (SVOCs). With regard to the SVOCs, the predominant 
subgroup includes PAHs. The most commonly occurring VOC is benzene and the most 
commonlv occuning PAH is naphthalene. Metals (e.g., lead and arsenic) haA'e been detected at 
varying concentrations and are associated with natural conditions, fill, and former MGP process 
wastes. • Ihe \'OCs and PAHs were derived from the former MGP operations located on the 
Upper Bluff portion of the Site. 

The ongoing sources of the COCs are primarily the free-product zones of non-aqueous phase 
liquid (NAPL) that have been identified since investigations began at the Site in 1994, and 
fui1h;;r refined during the Rl sampling performed in 2005. These free-product zones consist of 
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both DNAPL and LNAPL and are consistent with MGP wastes. These MGP wastes are located 
in the aquifers, subsurface soils and sediments. 

5.5 Types of Contaminants, Affected Media and Extent of Contamination 

The COCs at the Site include VOCs and a subgroup of the larger list of SVOCs referred to as 
PAHs. The most abundant compounds from each of these groups include benzene and 
naphthalene, respectively. Soils and groundwater at the Site are contaminated with these 
compounds, as are the sediments in the affected inlet. As stated above, the primary source of 
these COCs is the former MGP. 

Additionally, tar/oil is present as NAPL, or free product, in the Filled Ravine, in isolated areas of 
Kreher Park including the former "seep" area, in the near-shore sediments of the bay in an area 
parallel to the shoreline and northwest of the former WWTP. and in the upper elevations of the 
deep Copper Falls aquifer. The free product in the deep aquifer has resulted in a dissolved phase 
contaminant plume that extends north from the area of the free product in the direction of 
groundwater flow, toward the bay. However, the thick clay aquitard (the Miller Creek 
Formation) provides a hydraulic barrier that separates the deep aquifer from the shallow 
groundwater encountered in Kreher Park fill and the bay waters in the area of the affected inlet. 
This separation is demonstrated bv' the strong artesian pressures measured at Kreher Park wells 
that are screened in the Copper Falls aquifer. 

All data from historic investigations and the 2005 Rl were compiled into one database. A large 
dataset of organic compounds were analyzed during the earlier investigations at the Site, with a 
smaller dataset available for metals and inorganics. The 2005 Rl Work Plan required sampling 
of a smaller set of VOCs, P.^Hs and metals/inorganic analytes common to all media (a slightly 
expanded list of PAHs was analyzed for sediments for purposes of ecological evaluation). 
During preparafion of the Rl. EPA approved an amended list of compounds which included the 
analytes listed in the 2005 Rl Work Plan and additional compounds previously analyzed that 
exceeded regulatory limits. These additional compounds were limited to those which were 
historically measured at least once in excess of 10 times an applicable regulatory standard. The 
amended final parameter list that was approved by EPA is included in Appendix D, Table 4-1. 

Additional information regarding the extent of contamination at each area of the Site (Upper 
Bluff/Filled Ravine, Kreher Park. Sediments, and the Copper Falls Aquifer) is provided below. 

Upper Bluff/Filled Ravine 

DNAPL has been encountered at the base of the Filled Ravine located south of St. Claire 
Street beneath the NSPW service center building and adjacent asphalt courtyard area. 
Part of this building includes an older section incorporating the former MGP building, 
and gas holders for the MGP are located within the Filled Ravine (see Figure 1-3). The 
depth of the center of the Filled Ravine in this area ranges from 15 to 20 feet below 
ground surface. The former ravine dissected the Miller Creek formation, which is the 
uppermost unconsolidated geologic unit in the Ashland area. This low permeability silty-
clay/clayey sih unit is encountered at the base and flanks of the Filled Ravine. A perched 



aquifer has formed in the Filled Ravine because the fill material, which includes cinders, 
debris, and other locally derived detritus, is more permeable than the surrounding native 
soil unit. Groundwater encountered within four to six feet of the ground surface is in 
hydraulic connection with the regional water table that extends across the Site within the 
Miller Creek formation. 

Soil and groundwater in the Filled Ravine are contaminated largely by contact/proximity 
with the F>NAPL on the south side of St. Claire Street. Contamination within the Filled 
FUivine downgradient from this area has also been encountered. Figure 3-7 depicts the 
hiteral extent of DNAPL at the Upper Bluff/Filled Ravine, as shown by the green lines on 
that figure. DNAPL was encountered in and around a 12-inch clay tile encountered at the 
base of the Filled Ravine on the north side of St. Claire Street during a 2001 investigation 
(see Figure 3-7). This clay tile was found to extend beyond the mouth of the Filled 
Ravine to the former seep area in Kreher Park. This discharge was eliminated in 2002 
\\ ith the installation of an interception well (EW-4) at the mouth of the former ravine 
following the removal of contaminated soil and cap installation at the seep area, 
previouslv described in Section 2.3 of this ROD. Although DNAPL or LNAPL has not 
been encountered in EW-4, groundwater extracted from the Filled Ravine is conveyed to 
the existing tar removal system for treatment prior to discharge to the sanitary sewer. 

Kreher Park 

The impacted area of Kreher Park consists of a flat terrace adjacent to the Chequamegon 
Bay shoreline. The surface elevation of the park varies approximately 10 feet, from 601 
feet above MSL, to about 610 feet above MSL at the base of the bluff overlooking the 
park. The bluff rises to an elevation of about 640 feet above MSL, which corresponds to 
the approximate elevation of the NSPW property. The lake elevation has historically 
fluctuated about two feet, from 601 to 603 feet above MSL. Currently the park area is 
predominantly grass covered. A gravel overflow parking area for the Ashland Marina 
occupies the west end of the park, while a miniature golf facility formerly occupied the 
e&st end of the park. The City of Ashland former WWTP and associated structures front 
the shoreline on the north side of the park. The impacted area of Kreher Park occupies 
approximately 13 acres and is bounded by Prentice Avenue and a jetty extension of 
Prentice Avenue to the east, the Wisconsin Central Ltd. to the south, Ellis Avenue and the 
marina extension of Ellis Avenue to the west, and Chequamegon Bay to the north. 

At Kreher Park, DNAPL is limited to the seep area and the former coal tar dump area 
north of the mouth of the Filled Ravine at Kreher Park. DNAPL-contaminated soil above 
the wood v/aste layer was removed from the seep area in 2002 and replaced with clean 
fill. In the former coal tar dump area, DNAPL-contaminated soil was encountered 
beneath several feet of clean fill overlying the wood waste layer. In both areas, DNAPL 
remains in the underlying wood waste layer, which underlies the entire park. The lateral 
extent of DNAPL at Kreher Park is shown on Figure 3-8, depicted by the dark blue lines 
or that figtire. Figure 3-8 also shows the location of the former coal tar dump area. 
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Although the lateral extent of the DNAPL zone is limited, contaminated soil and 
groundwater conditions are widespread across the entire park area. In areas of Kreher 
Park outside of the DNAPL zone, contaminants were encountered in the wood waste 
layer beneath several feet of clean surficial soil. An LN.APL sheen was observed in this 
wood waste layer, which was encountered at test pits locations throughout Kreher Park 
during test pit investigations. Areas at Kreher Park with LNAPL yielded total VOC 
concentrations in groundwater less than 5.000 pg/l, which is significantly lower than 
VOC concentrafions associated whh DNAPL (> 50.000 f.ig/1). The lateral extent of the 
LNAPL contaminafion is shown on Figure 3-8, depicted by the green lines on that figure. 

Sediments 

The area of impacted sediments is located in a small bay created by the Prentice Avenue 
jetty and marina extensions previously described. For the most part, contaminated 
sediments are confined within this small bay by the northern edge of the line between the 
Prentice Avenue jetty and the marina extension. The affected sediments consist of lake 
bottom sand and silts, and are mixed with wood debris likely originating from former log 
rafting and lumbering operations. The wood debris layer is up to seven feet thick in 
areas, with an average thickness of nine inches. Wood debris overlays approximately 
95% of the impacted sediments. The FS report estimated that the entire area of impacted 
sediments encompasses approximately sixteen acres based upon a preliminary 
remediation goal (PRG) for sediment of 9.5 ppm tPAH /g @0.415% OC. 

NAPL is also present in some sediments in the offshore zone along the Kreher Park 
shoreline, mainly at the sand/wood waste interface (i.e. the historic lakebed). The most 
NAPL is in the area between the marina and an area north of the former WWTP from 100 
to 300 feet from the shore. In this area NAPL is found at depths up to four feet below the 
sediment/wood waste and water interface. NAPL is also encountered in sediments at 
depths up to 10 feet below the top of the wood waste between the former WWTP and the 
boat launch where the overlying wood waste layer is thickest. The lateral extent of the 
impacted sediments and the extent of NAPL and/or sheens are depicted on Figure 3-3. 
The vertical extent of the impacted sediments is shown on Figures 3-4. 3-5 and 3-6, 
which depict three different cross sections that are defined on the Cross Section 
Overview Map on each figure. Two of the cross sections run north-south, perpendicular 
to the shoreline (see Figures 3-4 and 3-5) and the third runs east-west, parallel to the 
shoreline (see Figure 3-6). In all three figures, the dashed blue line depicts the 
approximate vertical extent of sediments that exceed 9.5 ppm tPAH /g @0A\5% OC. 

Copper Falls Aquifer 

A DNAPL mass is present underlying the Miller Creek Formation in the area of the 
NSPW service center. This material is found within the upper reaches of the Copper 
Falls aquifer, a sandv'. coarse grained unit. DNAPL extends from depths of 
approximately 30 to 70 feet. The greatest thickness of DNAPL is present directly south 
of St. Claire Street \\ithin the main access drive of the NSPW service center, and the 
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DN.APL thins in all directions from this area. The lateral extent of DNAPL in the 
underlying Copper Falls aquifer is shown on Figure 3-7, as shown b}' the dark blue line 
on that figure. The vertical extent of the DNAPL contamination is depicted on a series of 
f.ve cross-sections which are defined on Figure 3-1. Figures 3-2 and Figures 3, 4, 5 and 6 
show cross sections A-A', B-B', C-C, D-D' and E-E', respectively. Cross sections A-
A", B-B" and E-E' show the largest volumes of DNAPL, as those cross sections run 
through the NSPW service center area. (No NAPL appears on cross section D-D' which 
runs roughly parallel to the shoreline.) 

NSPW has maintained a free product recovery system consisting of three extraction wells 
since the system was installed in 2000. The system is a low-flow pumping system, which 
uses groundwater as a carrier to remove the free product. An oil water separator is then 
used to separate NAPL from water. NAPL is placed in a storage tank and periodically 
transported off-site for treatment (incineration) and disposal, and corit£iminated 
groundwater is treated by carbon filtration prior to discharge to the sanitary sewer system. 
Through June 2010, 2.4 million gallons of contaminated groundwater were removed from 
the Copper Falls aquifer, and more than 11,000 gallons of NAPL (approximately 0.5% of 
the total V olume removed) was separated out for off-site treatment and disposal. 

Hydrogeologic conditions at the Site have restricted the migration of contaminants in the 
underlying Copper Falls aquifer. The fine grained low permeability of the Miller Creek 
Formation behaves as a confining unit (aquitard) for the Copper Falls as indicated by 
strong upward vertical gradients that increase with depth in nested wells screened in this 
unit. 

1 he estimated volume of soil, groundwater and sediment contamination at the Site is shown in 
the 'able below. 
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Estimated Volumes and Areal Extent of Contaminated Media 

Media Volume Assumptions 
(cubic yards) 

Soil 

Upper Bluff/Filled Ravine Area 
Upper Bluff Area 

Filled Ravine Volume 

Former Gas Holder Area 

Former Clay Tile Area 

28.000 

20.700 

9,400 

150 

Areal extent of contamination at Upper Bluff 
where benzene exceeds the NR 720 Residual 
Contaminant Level (RCL) is approximately 1.72 
acres, and thickness is 10 feet. (Includes soil 
contamination beneath former MGP building). 
Areal extent of Filled Ravine is approximately 
1.28 acres, and thickness is 10 feet. 
Areal extent of contamination is 130 by 130 feet, 
and thickness is 15 feet. 
Areal extent of contamination is 75 by 10 feet, 
and thickness is 5 feet. 

Kreher Park 
Kreher Park 

Unsaturated Zone Soil 
Volume 
Saturated Zone Soil 
Volume 

Former Coal Tar Dump 
Area 

224,600 

83,700 

117,200 

4,800 

Areal extent of all fill is approximately 11.6 acres 
and thickness is 12 feet. 
Areal extent of contamination is approximately 
10.38 acres, and average thickness is 5 feet. 
Areal extent of contamination is approximately 
10.38 acres, and average thickness is 7 feet 
(includes the wood waste layer). 
Areal extent of contamination is 260 feet by 100 
feet (approximately 0.5 acres), and layer is 5 feet 
thick. 

Groundwater 

Upper Bluff Area 65,600 Areal extent of contamination is approximately 
2.71 acres, and saturated thickness is 15 feet. 

Kreher Park 133,900 Areal extent of contamination is approximately 
10.38 acres, and saturated zone is 7 feet. 

Copper Falls Aquifer Upper Bluff 
Kreher Park 
Total 

366.700 
133,500 
500.200 

Areal extent of contamination is 6.9 acres, 
average thickness of 35 feet beneath Kreher Park, 
and 50 feet beneath Upper Bluff area. 

Sediment 

Sediment exceeding 10 
ppm* PAH 

133,900 Approximate areal extent of contamination is 16 
acres, and includes removal of wood waste and all 
contaminated sediment to maximum depth of 10 
feel. 

* For purposes of estimating sediment volume, the "̂ .5 ppm PRG was rounded to 10 ppm and it was assumed that the 
concentration was on a dr> weight hasis. Due to the spatial distrihution of sample local ions, interpolation was used to estimate 
the areal extent of contamination. Roundirg to 10 ppm is not expected to result in a signillcant underestimate of the 
contaminated sediment volume. 
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Aj)peridix G contains addifional details about the extent of contamination at the Site, including 
the range of concentrations detected and the frequency of detections for the COCs in each 
affe;:ted media and each separate area of the Site. Appendix G cites instances where sample 
results exceeded various standards (such as specific Wisconsin standards, Region 3 or Region 9 
irdiistrial or residential PRGs. etc.). Appendix E contains those various standards for each COC 
ii: e.ich media: soil and sediment standards are contained in Table 4-2, groundwater standards 
ate ;:ontained in Table 4-3, surface water standards are contained in Table 4-4, and soil vapor 
standardv are contained in Table 4-5 of Appendix E. 

6.0 Current and Potential Future Land and Resource Uses 

Cuneritly the Upper Bluff/Filled Ravine portion of the Site is occupied by the NSPW facilities, 
residential properties, as well as a church and school. Currently, Kreher Park has a walking path 
along the lakefront as well as a gravel parking lot for the marina. The marina is located to the 
wes of the inlet and is separated from the inlet by a break wall and is not part of the Site. The 
inlei contains the contaminated sediments that are part of the Site. The entr>- to the inlet is 
post;;d tc pre\ ent boats from entering and disturbing the contaminated sedirrients. In addition, 
signs posted along the shoreline of the inlet warn the public against wading or swimming. An 
RV nark and swimming beach is located east of the inlet and is also separated by a break wall 
and is not part of the Site. 

Future use of Kreher Park does not include a residential scenario. However, the City of Ashland 
has i^roposed a bike path along the railroad corridor that runs east/west through the Site and has a 
W at "rfront Development Plan for the lakefront that includes Kreher Park and would expand the 
exisiing marina and make the location of the former WWTP the centerpiece of the Ashland 
bayfront by creating a visitor's center, and Great Lakes education center and meeting facilities. 

The City of Ashland adopted a Comprehensive Plan in October 2004 which sets policy for the 
direction that the community would like to develop over the next 20 years. For the areas within 
the /Vshland/NSP Lakefront Superfund Site, the City's Comprehensive Plan calls for the areas 
north of the bluff to be redeveloped as Planned Waterfront. For areas south of the bluff, this area 
is to be redeveloped as City Center with the following potential actions: relocate existing 
industrial uses to other areas of the City; promote water-oriented commercial uses that are 
respi.'clful of existing and future residential uses; provide a sensifive mix of residential uses, 
including medium and high-density housing; develop an attractive, pedestrian-oriented character 
to this ari;a that is strongly oriented to the waterfront; and incorporate pedestrian corridors 
throue.h this area that link the waterfront and Main Street areas. 

Lake Superior is a source of drinking water for many area communities including Ashland; 
h(:iW':ver, the water intake is several thousand feet out into the Chequamegon Bay and is not 
located in the inlet containing contaminated sediments that are part of the Site. Thus, surface 
water as a source of drinking water is not an issue at the Site. 

Cunv;ntlv, groundwater at the Site is not used, however, future groundwater use is an issue that 
will be addressed by containment, groundwater extraction and treatment, and institutional 
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controls to restrict future use of the groundwater until it is restored to its beneficial use. The City 
of Ashland has two artesian wells located in the Kreher Park area. They were taken out of use 
during implementation of the Rl when it was determined that the wells could potentially 
intercept contamination. Data from the Rl show that COCs from the Site were detected, 
however, the results were below State and/or Federal groundv\'ater quality standards. The City is 
very interested in utilizing these artesian wells in the future. 

In addition, the Lake Superior basin is one of the most pristine and unique ecosystems in North 
America. Containing the largest surface area of any freshwater lake in the world. Lake Superior 
has some of the most breathtaking scenery in the Great Lakes and serves as a backdrop to a wide 
range of recreational and outdoor activities enjoyed by people from all over the world. Sparsely 
populated even today. Lake Superior has not experienced the same level of development, 
urbanization, or pollution as the other Great Lakes. Recognizing this unique and invaluable 
resource, the federal, state, prov incial. and U.S. tribal governments. First Nations, environmental 
groups, industry and the public have taken steps to protect this great legacy for generations to 
come. This partnership serves as a model the world over for cooperative binational resource 
management. The Great Lakes Water Q'uality Agreement (GLWQA) between the United States 
and Canada commits the two countries (the Parties) to address the water quality issues of the 
Great Lakes in a coordinated fashion. 

7.0 Summary of Site Risk^ 

As part of the Rl, NSPW prepared a Human Health Risk Assessment and a Baseline Ecological 
Risk Assessment for the Ashland^SP Lakefront Site to evaluate potential risks to human health 
and the environment if no action is taken. The HHRA and BER.\ characterize current and future 
threats or risks to human health and the environment posed by contaminants at the Site. The risk 
assessments provide the basis tor taking action and identify the contaminants and exposure 
pathways that need to be addressed by the remedial action. This section of the ROD summarizes 
the results of the HHRA and BERA. The HHRA and BERA determined that the COCs for the 
Site are PAHs and VOCs in soils, sediment and groundwater and that cleanup to levels within 
EPA's risk range will be protective of human health and the environment at the Site for current 
and future use. The COCs deve-loped for the Site through the HHRA and BERA are listed in 
Section 7.9 of this ROD. 

In accordance with EPA guidance on preparing RODs. the infonnation presented here focuses on 
the information that is driving the need for the response action al the Ashland/NSP Lakefront 
Site and does not necessarily summarize the entire HHRA and BER^\. Further informafion is 
contained in the risk assessments within the Rl report, included in the Administrative Record for 
the Site. 

7.1 Summary of Human Health Risk Assessment 

The risk assessment estimates what risks a site poses if no action is taken. It provides the basis 
for taking action and identifies the contaminants and exposure pathways that need to be 
addressed by the remedial action. This section of the ROD summarizes the results of the risk 
assessment for the Site. The HHRA was prepared in accordance with Risk Assessment Guidance 
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for Superfund: Volume 1 Human Health Evaluation Manual, Part D (EPA 540-R-97-033, 
December 2001) (hereafter referred to as ''RAGS Part Z)"). The results of the HHRA for the Site 
indi :£.te that seven exposure pathways result in estimated risks that exceed ElPA's target risk 
nan^e (an incremental cancer risk [CR] of 10' to 10" and a hazard index [HI] < 1) and eight 
exposure pathways result in estimated risks that are either equivalent to or exceed the WDNR's 
thied:old (CR <1 :<10"" and HI < 1). These exposure pathways are listed below. 

Exceeds EPA Threshold 
(CR>lxlO- ' o r H I > l ) 
Residents (Soil |0-3 feet and all soil depths] -
Ca icer) 

--

Construction Worker (Soil [0-10 feet 
bgs]/Groundwater) 

Construction Worker (Trench Air) 

Adult Swimmer (Surface Water) 

Adult Wader (Surface Water/Oil Slicks) 

Industrial Worker (Indoor Air) 

Subsistence Fisher (Biota) 

Exceeds WDNR Threshold 
( C R > l x l O % r H I > l ) 
Residents (Soil [0-3 feet and all soil depths] -
Cancer) 
Residential Child (Soil - Noncancer) 

Construcfion Worker (Soil [0-10 feet 
bgs]/Groundwater) 
Construction Worker (Trench Air) 

Adult Swimmer (Surface Water) 

Adult Wader (Surface Water/Oil 
Slicks/Sediment) 
Industrial Worker (Indoor Air) 

Subsistence Fisher (Biota) 

Hi: Hazard index for noncarcinogenic effects 

7.2 Identification of Contaminants of Potential Concern 

A screening process was used to identify the contaminants of concern. First, contaminants of 
potential concern (COPCs) were identified for further evaluation in the HHFLA. The process 
in^'ch'es comparison of site data to conservative criteria which, if not exceeded, show that 
risk:;/hazards are insignificant. The COPCs selected for further evaluation are listed in Appendix 
H-1 and include VOCs and PAHs. Benzene is the most commonly occurring VOC. The PAHs 
consist of a group of SVOCs. The most commonly occurring SVOC at the Site is naphthalene. 
Son' e metals (lead, thallium and arsenic) and inorganic compounds (cyanides) have also been 
fcurd. 

Ir. the HI IRA, the toxicity assessment provides a framework for characterizing the relationship 
btjtv.een the magnitude of exposure to a chemical and the nature and likelihood of adverse health 
effe.ts that may result from such exposure. Chemical toxicity is typically divided into two 
categories: carcinogenic and noncarcinogenic. Potential health effects are evaluated separately 
fcr these two categories, because their toxicity criteria are based on different mechanistic 
assiiinptii^ns and associated risks are expressed in different units. Thus, the COPC list was 
refined using toxicology, pathways, and exposure during the HHRA for the Site. No COPCs 
wen; identified in the HHRA for groundwater because groundwater is not used as a potable 
wat(;r supply, though construction worker exposure to groundwater is possible. At the former 
WV^TP. trespassers who enter the buildings can potentially inhale vapors and have direct dermal 
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contact with contaminated groundwater and NAPLs that have infiltrated the flooded lower level 
of the facility. The COPCs identified for surface water include PAHs. The COPCs identified for 
sediment include metals and PAFIs. PAHs were found to be COPCs in fish. Several volatile 
compounds were identified as COPCs in indoor air. 

The COPCs identified in the HHRA for this Site are primarily metals. SVOCs, and limited 
VOCs. A summary of the COPCs by receptor and medium is presented in Appendix H-I. 
Tables 10 to 19 in Appendix H-1 present the detailed screening summary tables by receptor and 
medium. 

Although many chemicals may be identified in samples collected during a site investigation, the 
results of a baseline HHRA typically identify a few chemicals that are the "risk drivers" at a site. 
To streamline the HHRA process and focus efforts on important issues, several methods have 
been developed by the regulatory agencies and the scientific community for the idenfification of 
chemicals and pathways that contribute significantly to the total risks posed by a site. A tiered, 
risk-based approach was used for the selection of COPCs to be further evaluated in the detailed 
HHRA for the Site. This approach is based on EPA-developed methodology and follows 
standard HHRA procedures. 

The maximum detected concentration of a chemical was compared with chemical- and medium-
specific risk-based screening concentrations (RBSCs), defined as concentrations that are not 
expected to result in any adverse impact based on exposure conditions which served as the basis 
for the calculation. A chemical was selected as a COPC if its maximum detected concentration 
value exceeds the RBSC. 

However, because there were no data collected that are representative of the oily materials in 
groundwater and surface water, laboratory analytical data collected from the product stream 
recovered from the active free product recovery system for the Copper Falls aquifer were used to 
evaluate risks to the construction worker, recreational swimmer and recreational wader receptors. 
Because there are no readily available risk-based screening values for oily materials, all 
chemicals that were detected in the product stream were selected as COPCs. 

For the evaluation of construction worker dermal and inhalation exposures to VOCs in a trench, 
the maximum detected groundv '̂ater concentration at thi-ee domains (Kreher Park, Upper Bluff, 
Filled Ravine) was used to estimate risk. All chemicals detected in groundwater were identified 
as COPCs. The groundwater data were not screened against RBSCs prior to risk 
characterization. This approach potentially overestimates risks to construction worker receptors 
as not all chemicals detected were present at concentrations greater than their RBSC. 

For purposes of this project, the PRGs derived by EPA Region 9 (EPA, 2004b) were adopted as 
the primary source of RBSCs because they are based on conservative assumpfions of exposure 
scenarios. 

For those chemicals lacking an RBSC (i.e.. PRG or risk-based concentrafion [RBC]) the standard 
practice of selecting surrogate chemicals based on similarities in structure was used to determine 
if a chemical should be included as a COPC. 
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It should also be noted that RBSCs that are protective of noncarcinogenic effects were adjusted 
by a factor of 0.1 (i.e., divided by a factor of 10) to account for possible additive effects of 
mull pie chemicals. All RBSCs for the protection of carcinogenic effects were based on a target 
cancel-ri:~k of 1x10'^. 

7.3 Exposure Assessment 

The expcisure assessment identifies potential pathways by which people may be exposed 
to contaminants at the Site. This process involves consideration of constituent 
concentrations in site-related media (e.g., soils, groundwater, and sediment) and 
potentially exposed populations and their activity patterns. The exposure assessment is 
cont;iined in Section 3 of the HHRA. 

The assumptions used to identify the exposure scenarios evaluated in the HHRA were based on 
EPA guidance. Site history, current land use, and anticipated future use of the Site. If land use 
charges :n the future (e.g., the City of Ashland rezones Kreher Park for residential development), 
the 1IFIRA may need to be revisited to determine the risks associated with the new land use. The 
expcisure pathwavs are summarized below. 

7.3.1 Exposure to COCs in Soil 

a. Residential Land Use Scenario: Child and Adult Residents 

Upper Bluff- There is a residential area located upgradient of Kreher Park on the Upper 
Bluff northeast of the Filled Ravine. The three exposure scenarios in the HHRA for the 
residential receptors are: 

Exposure to surface soil (0-1 foot). 

The residential neighborhoods adjacent to the Site are established neighborhoods and are 
expected to remain so in the future. According to the Ashland Wisconsin Waterfront 
Development Plan, the future use of the Kreher Park portion of the Site does not include 
a residential scenario. In an established residential setting and without intrusive 
activities, receptors would most likely be exposed to surface soil. 

Exposure to soil in top 3 feet (0-3 feet). 

Fr)r informational purposes, COCs in soil between 0 and 3 feet below ground surface 
(bgs) were also considered for residential receptors based on the assumption that 
receptors could potentially be exposed to soil from 0-3 feet bgs when performing 
landscaping or gardening activities. 

Yox the purpose of the HHRA, child and adult residents were assumed to be exposed to 
COCs in soil via incidental ingestion, inhalation (of soil-home vapor and particulates) 
and dermal contact pathways. 

Exposure to subsurface soil (1 - 10 feet). 

Yox the purpose of the HHRA, this assumption was made because new construction 
would involve excavafion of soil for the construction of footings or basements. 
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Therefore, subsurface soil would be brought to the surface resulting in a potential 
exposure pathway for residential receptors. This scenario represents the worst case for 
residential receptors, bui is not likely to be the actual scenario associated with the Site. In 
an established residential setting and without intrusive activities, receptors would most 
likely not be exposed to subsurface soil. 

b. Recreational Use Scenario: Child, Adolescent and Adult Visitors 

Kreher Park is now zoned as City parkland. It is assumed, therefore, that the primary 
exposure scenario for Kreher Park is recreational, and that people will temporarily visit 
but not live in this area of the Site. In addition, other exposure scenarios are possible 
(e.g., maintenance and construction) and were dev eloped as discussed below. Child, 
adolescent and adult visitors are assumed to be exposed to COCs in surface soil via 
incidental ingestion, inhalation (of soil-borne vapor and particulates) and dermal contact 
pathways. 

c. Industrial/Commercial Land Use Scenario: Maintenance Workers 

Although the final Work Plan indicated maintenance workers currently access the Site, 
additional information collected during the Rl indicates that City workers and utility 
maintenance personnel do not access the Site. However, the City may develop the area 
by expanding the existing marina and creating a museuin/educafion/conference facility on 
the affected area. Therefore, a potential future maintenance worker was considered a 
receptor to surface soil at Kreher Park. In addition, maintenance workers are a receptor 
to surface soil in unpaved portions of the Upper Bluff area. It is conservatively assumed 
that maintenance workers may be exposed to COCs in surface soil via incidental 
ingesfion, inhalation (of soil-borne vapor and particulates) and dermal contact pathways. 

d. Industrial/Commercial Land Use Scenario: General Industrial Workers 

Except for the NSPW facility, no other industrial/commercial facilities exist within the 
Site. For this HHRA. general workers are defined as NSPW employees involved with 
non-intrusive, operational activities. Current and potential future general workers are not 
likely to be subject to significant exposure to environmental media in the normal course 
of their daily work. Although the potential for exposure to occur is expected to be low, 
general workers are assumed to be exposed to COCs in surface soil via incidental 
ingestion, inhalation (of soil-borne vapor and particulates) and dermal contact pathways. 

e. Industrial/Commercial Land Use Scenario: Construction Workers 

Upper Bluff and Kreher Park - It is conservatively asstimed that construction activities 
could take place at eveiy area of the Site and it is possible for construction workers to be 
exposed to COCs in surface and subsurface soil via incidental ingesfion, inhalation (of 
soil-home vapor and particulates) and dennal contact pathways. For this HHRA, 
subsurface soil is defined as a depth of 10 feet or less, which is a conservative estimate of 
the limit to which construction activities may occur based on the current and proposed 
future land use at the Site. 
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7.3.2 Exposure to COCs in Indoor Air - Residents and Industrial Workers 

Upper Bluff- The residential area located upgradient from Kreher Park on the Upper 
Bluff area northeast of the Filled Ravine was evaluated. For the purjwse of the HHRA, 
child and adult residents were assumed to be potentially exposed to C!OCs volatilizing 
f'om soil and groundwater and entering the residences located near the Filled Ravine. In 
addition, potential exposures to COCs in indoor air were also evaluated for industrial 
vvorkers who may enter the NSPW service center/vehicle maintenance building 
periodically. 

Kreher Park - Trespassers who enter the former WWTP can potentially inhale vapors 
r ;̂leased to contaminated groundwater and NAPLs that have infiltrated the flooded lower 
level of the facility. The potential health risks associated with this exposure pathway was 
part of the RI/FS work plan but was not quantitatively evaluated by the HHRA and is a 
data gap. This exposure pathway was not quantitatively evaluated because access to the 
interior of the plant was restricted during the RI/FS study and no samples could be 
collected. .Additionally, earlier indoor air analyses results collected b> the City of 
.'\shland (2002) were not available for review as part of the HHRA. Despite this 
shortcoming, direct contact exposures to NAPL or "free-product" in groundwater may 
pose an unacceptable health risk. 

7.3.3 Exposure to COCs in Groundwater: 

a. Trespassing Land Use Scenario 

The final Work Plan indicated that groundwater in the seep area was a potential exposure 
point for trespassers. However, this exposure point was eliminated because the seep area 
was capped as part of the 2002 interim action response. This exposure pathway is no 
longer complete and was not quantitatively evaluated in the HHRA. 

.Another potential point of exposure to groundwater is the former WWTP building where 
grotindwater has infiltrated into the basement. The building is locked and the perimeter 
is partially fenced. A quantitative evaluation for potential trespasser exposures to the 
indoor air and water inside the former WWTP building was not performed due to the lack 
of data. 

b. Industrial/Commercial Land Use Scenario: Construction Workers 

Kreher Park - It was conservatively assumed that constmction activities could take place 
at every area included in the evaluation and it is possible for construction workers to be 
exposed to COCs in shallow groundwater at Kreher Park via incidental ingestion, 
inhalation of vapors, and dermal contact pathways. For the HHRA, shallow groundwater 
^̂ as defined as a depth of 10 feet or less, which is a conservative estimate of the limit to 
^^hich construction activities may occur based on the current and proposed future land 
use at the Site. 
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c. Residential and Industrial/Commercial Land Use Scenarios 

Groundwater is present in both the water table aquifer and a confined deep aquifer. 
Currently the shallow groundwater is not used as a potable water source. There are two 
artesian wells in the Site vicinity—one located near Prentice Avenue on the eastern 
boundary of the Site and the other located near the marina on the western boundary. 
Both wells draw water from the Copper Falls aquifer, the confined deep aquifer that is 
separated from the shallow groundwater by the Miller Creek Formation. The City of 
Ashland restricted public access to these wells for public use in August 2004. To date 
water from these wells have met all federal and state safe drinking water standards. 
Water from these artesian wells is considered safe to drink as Site-related chemicals have 
not been detected in these wells at levels of concern. 

Except for the two artesian wells, the Copper Falls aquifer is not used for drinking water 
and is not considered a source of human exposure. Shallow groundwater at the Site is not 
a drinking water source for the City of Ashland. Drinking water at the Site is provided by 
the City of Ashland that draws its water from intakes in Lake Superior, located 
approximately one mile northeast of the Site outside the known extent of surface water 
contamination. Therefore, there are no known receptors to shallow groundwater beneath 
the Site. 

7.3.4 Exposure to COCs in Surface Water and Sediments 

Recreational Use Scenario: Child, Adolescent and Adult Visitors to Kreher Park 
and Chequamegon Bay 

The Site is surrounded by facilities that draw the public to the lakefront - a City marina, 
public swimming beach, a boat ramp and an RV park and campground. Child, adolescent 
and adult visitors are assumed to be exposed to COCs in surface water and sediments via 
incidental ingesfion, inhalation of vapors, and dermal contact pathways while swimming, 
wading, fishing, or boating. However, only risks associated with swimming and wading 
activities were quantified in the FIHRA. This is because they represent acfivities that 
have the greatest contact v\ ith impacted media and are considered more conservative than 
exposures associated with fishing and boafing. 

7.3.5 Exposure to COCs in Fish Tissue 

Subsistence fishers were selected as the fishing receptors because there are two Chippewa 
Bands (the Bad River Band and the Red Cliff Band of Lake Superior Chippewa) who 
may use Chequamegon Bay as their source offish. For the FIHRA it was conservatively 
assumed that adult subsistence fishers may be exposed to COCs via ingestion of locally-
caught fish. Although this scenario was selected based on the presence of the two 
Chippewa Bands, this exposure scenario and the selected exposure parameters are 
applicable to any subsistence fisher ingesting fish from Chequamegon Bay. 

7.4 Toxicity Assessment 

The toxicity assessment identifies the potential effects that are generally associated with 
exposure to a given chemical. To quantify carcinogenic effects. EPA has derived slope factors 
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(SF.s) for those chemicals found to cause a dose-related, statistically significant increase in tumor 
inciilence in an exposed population relative to the incidence of tumors observed in unexposed 
popi ilations. SFs are typically developed based on oral toxicity studies and are reported as risk 
per unit dose in units of inverse milligrams per kilogram body weight per day [(mg/kg-day)"']. 
The SFs are used to quantify the potential risk of cancer associated with a given exposure (EPA, 
RAGS Part D). 

To c uanli fy non-carcinogenic hazards, EPA has derived reference doses (RfDs) that represent a 
threshold of toxicity in units of mg/kg-day. RfDs are intended to represent an exposure that the 
human population could be exposed to daily for an entire lifetime without appreciable risk of 
harnifiil effects (FPA, RAGS Part D). 

B(;cause most oral SFs and RfDs are based on an administered dose, the toxicity values are 
somi.'timcs adjusted (expressed as an absorbed dose) when evaluating the dermal exposure 
scen.irios. In accordance with EPA's Risk Assessment Guidance for Superfund (RAGS), Volume 
I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dennal Risk 
Assessment) Final (540-R-99-005, July 2004) the oral SF is adjusted only when the 
gastiointestinal absorption of the compound is less than 50%. 

There were several chemicals detected at the Site for which there are only provisional toxicity 
values. The EPA process for developing provisional toxicity values is inherently conservative 
and is not subject to the same vigorous review process as toxicity criteria that have been verified. 
For the HHRA. 2-methylnaphthalene is a risk driver based on its provisional toxicity value. 
Because the toxicit)' values are based on limited animal and human data, the tme risks associated 
with these chemicals is not completely known. 

Then." were several chemicals (1-methylnaphthalene, acenaphthylene, benzo[e]pyrene, 
benzo[g,l-,i]perylene, phenanthrene, 1,2,3-trimethylbenzene, p-isopropyltoluene) that were 
detected at the Site and for which there are no toxicity values. Because of the lack of 
inibrnation available for these chemicals, the tme risk to potential receptors at the Site is not 
completel> known. However, because these chemicals were detected in areas where primary 
risk drive-s are located, it is likely that any remediation based on known risk drivers will address 
chemicals for which there is a lack of toxicity data. 

7.5 Risk Characterization 

The risk characterization integrates the results of the data evaluation, toxicity assessment, and 
exposure ;;issessment to evaluate potential risks/hazards associated with the Site. Consistent with 
EPA guidance, carcinogenic risks and non-carcinogenic hazards are evaluated separately. 

For carcinogens, risks are generally expressed as the incremental probability of an individual's 
developing cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime 
cancer risk is calculated from the following equation: 
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Risk = CDI x SF 

Where: risk = a unitless probability ((;.g., 2 ,x 10-5) of an individual's developing cancer 

CDI = chronic daily intake averaged over 70 years (ing/kg-da>) 

SF = slope factor, expressed ,is (mg/kg-day)-l. 

These risks are probabilities that usually are expressed in scientific notafion (e.g., 1 xlO-6). An 
excess lifetime cancer risk of 1 x 10-6 indicates that an individual experiencing the reasonable 
maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer as a result of site-
related exposure. This is referred to as an "excess lifetime cancer risk" because it would be in 
addition to the risks of cancer individuals face from other causes such as smoking or exposure to 
too much sun. The chance of an individual's developing cancer from all other causes has been 
established to be as high as one in three. EPA"s generally acceptable risk range for site-related 
exposures is 10-4 to 10-6. 

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a 
specified time period (e.g.. lifetime) with a reference dose derived for a similar exposure period. 
An RfD represents a level than an individual may be exposed to that is not expected to cause any 
deleterious effect. The ratio of exposure to toxicity is called a hazard quotient (HQ). An HQ<1 
indicates that a receptor's dose of a single contaminant is less than the RfD, and that toxic 
noncarcinogenic effects from that chemical are unlikely. The Hazard Index is generated by 
adding the HQs for all chemicals of concern that affect the same target organ (e.g., liver) or that 
act through the same mechanism of action within a medium or across all media to which a given 
individual may reasonably be exposed. An HI<1 indicates that, based on the sum of all HQ's 
from different contaminants and exposure routes, toxic noncarcinogenic effects from all 
contaminants are unlikely. An HI>1 indicates that site-related exposures may present a risk to 
human health. 

Methodology for Evaluating Carcinogenic Effects 

For purposes of assessing risks associated with potential carcinogens. EPA has adopted the 
science policy position of "no-threshold;" i.e., there is essentially no level of exposure to a 
carcinogen which will not result in some finite possibility of tumor formation. This approach 
requires the development of dose-response curves con'elating risks associated with given levels 
of exposure. Linear dose-risk response curves are generally assumed. 

Carcinogenic risks associated with a given level of exposure to potential carcinogens are 
typically extrapolated based on slope factors or unit risks. SFs are the upper 95% confidence 
limit of the slope of the dose-response curve, expressed in terms of risk per unit dose [given in 
(mg/kg-day)" ]. Unit risks relate the risk of cancer development with the concentration of 
carcinogen in the given medium, expressed as either risk per unit concentration in air [given in 
(|ig/m'̂ )"'] or drinking water [g ven in (|ig/L)"']. 

Current EPA Superfund guidance for calculating a dennal SF is to adjust the oral SF with an oral 
absorption factor specific for that chemical. It should be noted that the oral absorption factor 
used in the calculation refers to absorption of the chemicals in the species upon which the SF is 
based; i.e., generally not absorption data in humans. 
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The equation for extrapolation of a default dermal SF is as follows: 

Default Dermal SF [(mg/kg - day) ' J = Oral SF [(mg/kg - day) ' J-̂  Oral Absorption Factor (%) 

Regulatory agencies have policies and guidelines to determine the significance of these 
calculated risk levels. EPA uses 1x10" to 1 x 10' as a "target range within which the Agency 
strives to manage risks as part of a Superfund cleanup" (EPA, 1991). 

Methodology for Evaluating Non-carcinogenic Effects 

E P.̂ . has adopted the science policy position that protective mechanisms (such as repair, 
detoxi fication, and compensation) must be overcome before the adverse systemic health effect is 
manifested. Therefore, a range of exposures exists from zero to some finite value that can be 
toleiated by the organism without appreciable risk of expressing adverse effects. 

The approach used by EPA to gauge the potential non-carcinogenic effects is to identify the 
upper boundary of the tolerance range (threshold) for each chemical and to derive an estimate of 
the exposure below which adverse health effects are not expected to occur. Such an estimate 
calculated for the oral route of exposure is an oral reference dose, and for the inhalation route of 
exposure is an inhalation reference concentration (RfC). The oral RfD is typically expressed as 
mg chemical per kg body weight per day, and the inhalation RfC is usually expressed in terms of 
concentration in the air (i.e., mg chemical per m of air). However, for purposes of baseline 
HHP As. inhalation RfC values can be converted to units of dose by mulfiplying by the inhalation 
rate (20 m'/day. an upper-bound estimate for combined indoor-outdoor activiity) and dividing by 
the body weight (70 kg, average body weight), as detailed in the following equation: 

/A7/7,:7/fl//o« RfD (mg/kg-day)= Rfc(mg/m')x20'^^^^ - 7 0 kg 

Cummtly, two types of oral RfDs/inhalation RfCs are available, depending on the length of 
exposure being evaluated (chronic or subchronic). Chronic oral RfDs/inhalation RfCs are 
specifically developed to be protective for long-term exposure to a compound, and are generally 
used to ev aluate the non-carcinogenic effects associated with exposure periods between seven 
years (approximately 10% of an average lifespan) and a lifetime. Subchronic oral 
RfDs'inhalation RtCs are useful for characterizing potential non-carcinogenic effects associated 
with shorter-term exposures. Current guidelines for Superfund program risk assessment requires 
that subclronic oral RfDs/inhalation RfCs be used to evaluate the potential non-carcinogenic 
eft=ci s of exposure periods between two weeks and seven years. 

To^ic olotjical criteria specifically derived for gauging potential human health concerns 
associated with the dermal route of exposure have not been developed by EPA. For purposes of 
this FIHR.\, default dermal RfD values were extrapolated from oral RfDs (EPA 1989), if: 

• Health effects following exposure are not route-specific. 

• Portal-of-enlry effects (e.g., dermatitis associated with dermal exposure and 
respiratory effects associated with inhalation exposure) are not the principal 
effects of concem. 
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Exposures with the dermal route are generally calculated as absorbed doses, while oral RfDs are 
expressed as administered doses. Current EPA Superfund guidance is to adjust the oral RfD with 
an oral absorption factor (i.e.. percent chemical that is absorbed) to extrapolate a default dermal 
RfD, which is expressed in terms of absorbed dose. It should be noted that the oral absorption 
factor used in the calculation refers to absorption of the chemicals in the species upon which the 
RfD is based (i.e.. generally not absorption data in humans). 

The equation for extrapolation of a default dermal RfD is as follows: 

Default Dennal RfD (mg/kg - day)= Oral RtD (mg/kg - da>) < Oral Absorption Factor (%) 

Risks were compared to both F̂ PA target risk ranges (CR of 10'̂  to 10"** and HI < 1) as well as 
the target risk thresholds for WDNR. Where the calculated carcinogenic and noncarcinogenic 
risks exceed either threshold it is noted in the text discussion below. Attachment D in the HHRA 
provides a detailed presentation of the carcinogenic and noncarcinogenic risk calculations. A 
summary of the risks are shown in Tables 20 - 45 in Appendix 1 of this ROD. 

7.5.1 Risk Summary for the Residential Scenario 

Risks associated with exposure to surface and subsurface soil for residents are a CR of 5x 10"* 
and an HI of 15 for samples collected within the Filled Ravine of the former MGP. These risks 
exceed the EPA target risk range of 10"'' to 10"'' and the WDNR threshold of 10"̂  for cancer and 
an HI of 1 for noncancer endpoints. respecfively. The resulting cancer risk of 5x10"'' is primarily 
attributed to benzo(a)pyrene (65%) and dibenzo(a.h)anthracene (10%). Upon review of the data 
gathered for benzo(a)pyrene. 10 sampling locations (located in both the Filled Ravine and the 
Upper Bluff) with detectable concentrations ranging from 22 to 340 mg/kg at intervals between 
1 to 8 feet bgs are the main contributors to the benzo(a)pyrene cancer risk. In addition, one 
sample location for dibenzo(a.h)anthracene (CPl 10) with a reported concentration of 3.8 mg/kg 
(1 to 3 feet bgs) is the main contributor to the dibenzo(a,h)anthracene cancer risk. The resulting 
HI of 15 is primarily attributed to naphthalene (with an HI of 11). 

Based on the results of the Integrated E.xposure Uptake Biokinetic (lELfBK) model inputfing an 
average lead concentration in soil of 90.5 mg/kg, the percentage of children predicted to have a 
blood lead concentration greater than 10 îg/dL is 0.11. which is within EPA's target criteria of 
no more than 5%o above the concem threshold of 10 |ig/dL concentration. While one soil 
location (GP-110 (1-3")) had a highly elevated lead concentration of 4000 mg/kg, only one other 
sample (GP-115(1-3') had a concentration (480 mg/kg) that exceeded the screening level of 400 
mg/kg. Thus, while there are elevated concentrations in the loading dock area of the NSPW 
property, the average concentration is below the screening level. 

Indoor Air Pathway (Vapor Intrusion) 

The inhalation pathway for pc t̂ential exposure to hazardous vapors was evaluated during the Rl 
by installing vapor probes in the unsaturated zone and collecting vapor samples in the vicinity of 
the former MGP. Thirteen vapor probes were installed at 10 exterior and one interior location. 
The results of soil gas samples collected from probes were evaluated using the most recent 
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revision of the Johnson and Etfinger models (U.S. EPA, 2002). Indoor air samples were also 
colL;cted from the NSPW service center building to further characterize potential vapor 
inlnision. The soil gas data were then compared to the indoor air sample results and relevant 
indoor air quality criteria. 

Measured concentrations in soil vapor samples collected from subsurface soil within the Filled 
Ravine area of the Site did not exceed the EPA's risk target shallow soil vapor screening 
concentrations at a target risk level of 10"", indicating that subsurface vapors are not migrating 
tcwurd the residential area at St. Claire Street and Prentice Avenue. 

Residential Risk Discussion 

P.\Hs appear to be the primary risk drivers for the residential receptor within the Filled Ravine 
area of the fonner MGP. The highest concentrations of PAHs, and thus the highest risks, are 
associated with P.\Hs detected at depths of 0 to 3 feet bgs. However, residents are not currently 
located in this area of the Site and residential areas are not likely to be established at this part of 
the Si:e in the futitre. 

For 1 he F[HR.\. it was conservatively assumed that the residential receptors would be exposed to 
both surface and subsurface soil. This assumption was made because new construction would 
involve exccivation of soil for the construction of basements or foundations. Therefore, soil with 
high chemical concentrations would be brought to the surface resulting in a potential exposure 
pathway for residential receptors. This scenario represents the worst case for residential 
recej)tors, but is not likely to be the actual scenario associated with the Site. The residential 
neighborhoods adjacent to the Site are established neighborhoods and are expected to remain so 
in the future According to the Ashland Wisconsin Waterfront Development Plan, the future use 
of th." Kreher Park portion of the Site does not include a residential scenario. Therefore, 
residential receptors would only be exposed to surface soil. If it is assumed that residential 
receptors adjacent to the Site tend gardens, then it is possible that the l̂ rst three feet of soil will 
represent the most likely exposure point. 

Re-ev aluating the residential receptor using exposure point concentrafions (EPCs) derived based 
on the exposure to surface soil and soil to a depth of 3 feet indicates that carcinogenic and 
noncircinogenic risks fall within EPA's target risk range of lO'"* to 10"̂  for cancer endpoints and 
belo\\' an HI of 1 for noncancer endpoints. For soils to a depth 0 to 3 feet bgs, the carcinogenic 
risk exceeds EPAs target risk range of 10" to 10" . The estimated cancer risk for surface soil is 
also above the WDNR threshold of 10'". 

Receptor 

FLesident (Surface Soil only) 

Residential (0-3 feet bgs) 

Table in 
Appendix 1 
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Soil 

CR 

1x10"-

3x10"-' 

HI 

0.2 

0.9 

The ri;sulting CR of 1x10"" for exposure to surface soil only is primarily attributed to arsenic 
(76%). Upon review of the data, one sampling locafion (1SS19) with a reported concentrafion of 
8.5 mg/kg is the m.3in contributor to arsenic cancer risk. 
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Seventy eight percent of the resulting CR of 3x10' (exposure to soil between 0 and 3 feet bgs) is 
attributed to benzo(a)pyrene. Upon review of the data, 12 sampling locations within the Filled 
Ravine area with reported concentrations ranging from 0.19 to 220 mg/kg (at depths greater than 
1 foot bgs) are the main contributors to cancer risk. 

7.5.2 Risk Summary for the Recreational Scenario 

The following pathways were considered for the recreational scenarios: 

Recreational adults, adolescent, and children exposed to surface soil • 

• 

• 

Recreational adult, adolescent, and child waders exposed to sediment and surface 
water 

Recreational adult and adolescent swimmers exposed to sediments and surface 
water 

In general, risks associated with COPC exposures to surface soils for recreational users were 
estimated to have CRs ranging between 1x10"̂  and 1 x ] 0' \ and His ranging between 0.002 and 
0.04. Risks associated with swimmer and wader exposures to COPCs in sediments were 
estimated to have CRs between 1 x 10'" and 3 x 10"^ and His between 0.002 and 0.00002. For the 
adult swimmer and wader exposure to oily materials in surface water, the CR was 9x 10"̂  and 
5x10" , and the HI was 6 and 4. respectively. Risks associated with each medium and 
recreational receptor are discussed below. 

Risk Summary for Recreational Users Exposed to Surface Soil 

Only limited metals and carcinogenic PAHs were identified as COPCs for recreafional user 
exposure to surface soil. Cancer and noncancer risks to recreational adults and adolescents 
exposed to surface soil are generally a CR between 1x10"'' and 1 x ] 0"'* and less than an HI of 1. 
Cancer risks to a recreational child exposed to surface soil are 1^10" , but less than a noncancer 
risk of an HI of 1. The primary risk driver for the recreational adult, adolescent and child is 
benzo(a)pyrene. 

Recreational Adults 

Risks associated with exposure to surface soil for recreational adults are a CR of 3x10"^ and an 
HI of 0.002 for samples collected within Kreher Park. Both the cancer and noncancer risks are 
within the EPA target risk range of 10"'' to 10"'' for cancer and an HI of 1 for noncancer 
endpoints, respectively. These calculated risks are below the carcinogenic and noncarcinogenic 
WDNR thresholds. Approximately 76% of the resulting CR of 3x10"'' is attributed to 
benzo(a)pyrene. Upon review of the data gathered for benzo(a)pyrene for the Site, four sampling 
locations (located in Kreher Park, one of which is located within the Former Coal Tar Dump, 
sample TP-118) with detectable concentrations ranging from 7.4 to 68 mg/kg at intervals 
between 0 to 1 foot bgs are the main contributors to the benzo(a)pyrene cancer risk. 

Recreational Adolescents 

Risks associated with exposure to surface soil for recreational adolescents are a CR of 2x10"'' and 
an HI of 0.003 for samples collected within Kreher Park. Both the cancer and noncancer risk are 
within the EPA target CR of 10"̂  to 10"*" for cancer and an HI ol" 1 for noncancer endpoints, 
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respectiv ely. These calculated risks are below the carcinogenic and noncarcinogenic WDNR 
tl'TcTiolds. 

Approximately 76% of the resulting cancer risk is attributable to benzo(a)pyrene. Upon review 
ol the data gathered for benzo(a)pyrene for the Site, four sampling locations (located in Kreher 
Park, one of which is located within the Former Coal Tar Dump, sample TP-118) with detectable 
concentrations ranging from 7.4 to 68 mg/kg at intervals between 0 to 1 foot bgs are the main 
contribulors to the benzo(a)pyrene cancer risk. 

Recreational Children 
Risks associated vvith exposure to surface soil for recreational children are a CR of 1x10" and an 
HI cf 0.04 for samples collected within Kreher Park. Both the cancer and noncancer risks are 

4 ft 

within the EPA target CR range of 10' to 10" for cancer and an HI of 1 for noncancer endpoints, 
resp.ciively. The calculated carcinogenic risk is equal to the carcinogenic WDNR threshold, but 
less than the noncarcinogenic WDNR threshold. Approximately 74%) of the resulfing cancer risk 
is at ributed to benzo(a)pyrene. Upon review of the data gathered for benzo(a)pyrene for the 
Site, four sampling locations (located in Kreher Park, one of which is located within the Former 
Coal Tar Dump, sample TP-118) with detectable concentrations ranging from 7.4 to 68 mg/kg at 
intervals between 0 to 1 foot bgs are the main contributors to the benzo(a)pyrene cancer risk. 

Risk Summary of Recreational Swimmers Exposed to Sediment and Surface Water 

Surf jce v\'ater in the Chequamegon Bay has a number of issues associated with the existing data 
set. First. 2005 surface water data does not confirm the 1998 SEH sampling data which indicate 
that t;arcinogenic P.\Hs are present at concentrations greater than screening levels. Second, oil 
slicks hâ  e been v isually observed within Chequamegon Bay. No analytical data is available 
which measures the levels of chemicals which might be present in oil slick surface water. 
Ther^'fore. surface water exposures were evaluated using both the 1998 SEH data and analytical 
data collected from the product stream from the active free product recovery system for the 
Copj)er Falls Aquifer or chemical-specific solubility values detected in the DNAPL sample. This 
approach was used to provide a range of risks associated with the 1998 SEH sampling data and 
the "^il slicks." 

Adult and Adolescent Swimmers Exposed to Surface Water 

Wisconsin Department of Health and Family Services (WDHFS) calculated risks associated with 
exoofures to the 1998 surface water data. Because no COPCs were identified in the 2005 Rl 
data set, only the 1998 data were used for estimating risks. Detailed calculations using 1998 
surface water data and exposure parameters consistent with the Site are presented in Attachment 
K of the HHR-\ and are summarized below for the recreational adult and adolescent swimmers. 

Receptor 

Adult swimmer 

Adolescent swimmer 

Calculated Risks using 1998 
SEH Surface Water Data 

CR 

6x10"' 

3x10"' 

Noncancer 
Risk 

NE 

NE 

NE Not evaluated. Only carcinogenic PAHs were present in surface water at concentrations 
greater than the RBSC. 
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Adult and Adolescent Swimmers Exposed to Oil Slicks in Surface Water 

Risks associated with exposures to oil slicks in surface water were evaluated. This pathway was 
evaluated because a tar slick was reported and photographed bv a citizen. Although no slicks 
were observed by sample collectors and the subsequent data does not indicate notable surface 
water impacts, the 1998 SEFl report calculated unacceptable levels of current and future health 
risks for workers, trespassers, and people engaged in recreational activities on the Site. Since 
this exposure pathway poses one ofthe greatest potenfial health risks at the Site, the HHRA 
report includes an evaluation of exposures to "oil slicks" in surface water in addition to the 
evaluation ofthe 1998 SEH data. 

Risks associated with exposures to oil slicks in surface water were estimated for the recreational 
swimmers using concentrations of DNAPLs collected from the product stream recovered from 
the active free product recovery system for the Copper Falls aquifer. Risks associated with 
exposure to oil slicks in surface water are a CR of 9x10'" and an HI of 6. The primary 
carcinogenic risk drivers are benzo(a)pyrene (62%) and dibenzo(a.h)anthracene (29%)). The 
primary noncarcinogenic risk drivers are 2-methylnaphthalene (54%). naphthalene (12%) and 
benzene (16%)). 

Adult Swimmers Exposed to Sediment 
^-5 Risks associated with exposure to sediment for adult swimmers are a CR of 4x 10"" and an HI of 

0.05 for samples collected within Chequamegon Bay. Both the cancer and noncancer risk are 
below the EPA target risk range of lO""* to 10"'' for cancer and an HI of 1 for noncancer endpoints, 
respectively. However, the cancer risk is greater than the WDNR target risk of 1 xlO"'\ 

Adolescent Swimmers Exposed to Sediment 

Risks associated with exposure to sediment for adolescent swimmers are a CR of 2x10"" and an 
HI of 0.05 for samples collected within Chequamegon Bay. Both the cancer and noncancer risk 
are below the EPA target risk range of 10""* to 10"'' for cancer and an HI of 1 for noncancer 
endpoints, respectively. However, the cancer risk is greater than the WDNR target risk of 
1x10"'. 

Risk Summary for Recreational Waders Exposed to Sediment and Surface Water 

Surface water in the Chequamegon Bay has a number of issues associated with the exisfing data 
set. First, 2005 surface water data do not confirm the 1998 SEH sampling data which indicate 
that carcinogenic PAHs are present at concentrations greater than screening levels. Second, oil 
slicks have been visually observed within Chequamegon Bay. No analytical data is available 
which measures the levels of chemicals which might be present in oil slick surface water. 
Therefore, surface water exposures were evaluated using both the 1998 SEH data and analytical 
data collected from the product stream from the active free product recovery system for the 
Copper Falls Aquifer or chemical-specific solubility values detected in the DNAPL sample. This 
approach was used to provide a range of risks associated vvith the 1998 SEH sampling data and 
the "oil slicks." 
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Adult and Adolescent Waders Exposed to Surface Water 

WDNR calculated the risks associated with exposures to the 1998 surface water data. Because 
no (OPCs were idenfified in the 2005 Rl data set, only the 1998 data were used for estimating 
risk 5. D:;tailed calculations using 1998 surface water data and exposure parameters consistent 
vvith the Site are presented in Attachment K ofthe HHRA and are summarized below for the 
recr.:citional adult and adolescent waders. 

Receptor 

.\dult wader 

Adolescent wader 

Calculated Risks using 1998 
SEH Surface Water Data 

CR 

4x10"' 

2x|0"' 

Noncancer 
Risk 

NE 

NE 

NE. Not evaluated. Only carcinogenic PAHs were present in surface water at concentrations 
grtarer than the RBSC. 

.A.dult Waders Exposed to Oil Slicks in Surface Water 

Risks associated with exposures to oil slicks in surface water were estimated for the adult waders 
using concentrations of DNAPLs collected from the product stream recovered from the active 
free product recovery system for the Copper Falls aquifer. Risks associated with exposure to oil 
slicks in surface water are a CR of 5x10"^ and an HI of 4. The primary carcinogenic risk drivers 
are ^enzo(a)pyrene (62%)) and dibenzo(a,h)anthracene (29%). The primary noncarcinogenic risk 
drivers are 2-methylnaphthalene (54%)), naphthalene (12%)) and benzene (16%). 

.A.dult Waders Exposed to Sediment 

Risks associated with exposure to sediment for adult waders are a CR of 4x 10"̂  and an HI of 
O.Of' for samples collected within Chequamegon Bay. The cancer risk is within the EPA target 
risk range of 10"̂  to 10'̂  for cancer, and noncancer risk is less than the target HI of I for 
noncancer endpoints. However, the cancer risk is greater than the WDNR target risk of 1 x 10""\ 

Apfiroximately 82%) ofthe resulting cancer risk is attributable to benzo(a)pyrene. Upon reviev/ 
ofthe data gathered for benzo(a)pyrene for the Site, three sampling locations (220N-1600E, 
225()N-1400E. 2400N-1200E) with detectable concentrafions ranging from 10.5 to 26 mg/kg at 
iriterv als between 0 to 2 feet bgs are the main contributors to the benzo(a)pyrene cancer risk. 

Adolescent Waders Exposed to Oil Slicks in Surface Water 

P.isivs associated with exposures to oil slicks in surface water were estimated for the adolescent 
vv'adets using concentrations of DNAPLs collected from the product stream recovered from the 
activ'C free product recovery system for the Copper Falls aquifer. Risks associated with exposure 
to oil slicks in surface water are a CR of 2x10" and an HI of 4. The primary carcinogenic risk 
driv ers are benzo(a)pyrene (62%)) and dibenzo(a,h)anthracene (29%)). The primary 
noncarcinogenic risk drivers are 2-methylnaphthaIene (54%)), naphthalene (12%)) and benzene 
(l6"/o). 
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Adolescent Waders Exposed to Sediment 

Risks associated with exposure to sediment for adolescent waders are a CR of 2x10"" and an HI 
of 0.05 for samples collected within Chequamegon Bay. The cancer risk is within the EPA 
target risk range of 10"'* to 10"'' tor cancer and an Fll of 1 for noncancer endpoints. However, the 
cancer risk is greater than the A\DNR target risk of 1 x 10"\ 

Approximately 82% ofthe resulting cancer risk is attributable to benzo(a)pyrene. Upon review 
ofthe data gathered for benzo(a)pyrene for the site, three sampling locations (220N-1600E, 
2250N-1400E, 2400N-1200E) with detectable concentrations ranging from 10.5 to 26 mg/kg at 
intervals between 0 to 2 feet bgs are the main contributors to the benzo(a)pyrene cancer risk. 

7.5.3 Risk Summary for the Construction Worker Scenario 

Soil Exposures 

PAHs appear to be the primary cancer risk drivers for the construction scenario within the 
Kreher Park area ofthe Site. 01'the calculated CR of 1 x 10"̂ . approximately 71% is attributable 
to benzo(a)pyrene and 11% is attributable to dibenzo(a,h)anlhracene. Upon review ofthe data, 
27 sampling locafions (located in both the Filled Ravine and Kreher Park) with detectable 
concentrations ranging from 205 to 3,000 mg/kg at intervals between 1 to 8 feet bgs are the main 
contributors to the benzo(a)pyrene cancer risk. In addition. 24 sample locations for 
dibenzo(a,h)anthracene (located in ICreher Park) with detectable concentrations ranging from 28 
to 250 mg/kg (2 to 8 feet bgs) are the main contributors to the dibenzo(a,h)anthracene cancer 
risk. 

The resulting HI of 38 is primarily attributed to naphthalene (with an HI of 31 and 2-
methylnaphthalene (with a HI of 1). Because the HI exceeds 1. the noncancer risk for this 
receptor was re-calculated based on target organs affected by each chemical. 

Based on the results ofthe Adult Lead Model (ALM). the percentage of developing fetuses 
predicted to have a blood lead concentration greater than 10 |Jg'dL is 1.5, which is within EPA's 
target criteria of no more than 5% of fetuses of adult female workers above the concem threshold 
oflOfig/dL. 

Based on the results ofthe ALM inputting an average lead concentration of 88.7 mg/kg, the 
percentage of developing fetuses predicted to have a blood lead concentrafion greater than 10 
|xg/dL is 1.5, which is within EPA's target criteria of no more than 5% of fetuses of adult female 
workers above the concern threshold of 10 pg/dL. While one location (GP-110 (1-3')) had a 
highly elevated lead concentration of 4000 mg/kg, only one other sample (GP-115 (1-3')) had a 
concentration (480 mg/kg) that exceeded the screening level of 400 mg/kg. Thus, while there are 
elevated concentrations in the loading dock area ofthe NSPW. the average concentration is 
below the screening level. 

For the HHRA, it was assumed that the construction receptors w ould be exposed to both surface 
and subsurface soil. This assumption was made based on the definition ofthe construction 
scenario, which would involve the construction of residential or commercial structures at the 
Site. This represents the worst case scenario and is not likely to occur at the Site given both its 
current and future land use. Kreher Park is an established park and is expected to remain so in 
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the "utur;;. .Any expansion to the recreational areas ofthe Site would likely be associated with 
acti\ities such as the installation of landscaping, sidewalks, and parking lots, all of which do not 

ir vc'lve excavation to significant depths. Therefore, construction receptors would most likely be 
exp<:sed to shallow soils. 

Groundwater Exposures 

Cancer and noncancer risks associated with the exposure to "oily materials" in groundwater are a 
CR of 7x 10"' and an HI of 60, respectively. Benzo(a)pyrene (64 percent) and 
d:benzo(a.h)anthracene (27%o) are the primary carcinogenic risk drivers. The primary 
nijn.arciiiogenic risk drivers are 2-methylnaphthalene (54%), naphthalene (12%o), and benzene 
( 1 6 ^ 0 ) . 

Trench Air 

Chancer and noncancer risks associated with exposure to VOCs in trench air are presented below. 

Domain 

KiehtT Park 

Upptr Bluff 

Filled Ravine 

Trench Air 

CR 

8.34^10"' 

2.14x10"' 

3.29x10"' 

HI 

17152 

228 

646601 

The primary Trench Air cancer risk drivers at Kreher Park are benzene (77%) and 
benzo(a)pyrene (23%) and the primary non-cancer risk drivers are naphthalene (87%)) and 
benzene (11 %). The primary Trench Air cancer risk driver at the Upper Bluff is benzene (100%) 
and the primary non-cancer risk drivers are naphthalene (92%o) and benzene (3%o). The primary 
Trench .Air cancer risk drivers at the Filled Ravine are benzene (47%)) and benzo(a)pyrene (53?'o) 
and the j^rimary non-cancer risk driver is naphthalene (99%)). 

7..S.4 Risk Summary for the General Industrial Worker 

For the industrial worker, samples collected within a 0-2 foot depth interval were included in the 
0-1 11 dataset. as the average sample depth was 1 foot (i.e.,, GP-137, GP-131, GP-120). A 
consei-vative evaluation ofthe risks was performed using the average concentration of 
ben?.o(a)pyrene at these locations as the EPC since the concentrations of these samples were 
greater than maximum detected concentration within the industrial worker dataset. Risks from 
iiig(.'stion and dermal contact exposure were calculated. 

Career and noncancer risks associated with the exposure to surface soil for the general industrial 
woiloer receptor are a CR of 1 xjO'̂  and an HI of 0.007. Cancer and noncancer risks associated 
with exposure to indoor air are a CR of 8x10"' and an HI of 3, respectively. The primary cancer 
risk drivers are trichloroethylene (44%)) and benzene (3%)). The resulting HI of 3 is primarily 
attributed to 1,2,4-trimethylbenzene with an HI of 2. 
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7.5.5 Risk Summary for the Maintenance Worker 

Cancer and noncancer risks associated Vkith the exposure to surface soil for the maintenance 
worker receptor are a CR of 1 '•< 10""' and an HI of 0.001. Risks for this receptor are within the 
target risk levels. 

Based on the results ofthe ALM. the percentage of developing fetuses predicted to have a blood 
lead concentration greater than 10 pg/dL is 1.6. which is within EPA's target criteria of no more 
than 5% of fetuses of adult female workers above the concern threshold of 10 pg/dL. 

7.5.6 Risk Summary for the Subsistence Fisherman 

Risks associated with the ingestion of locally-caught fish from Chequamegon Bay is a CR of 1 
xlO"'', which is just within the FPA target cancer risk range of 10""* to 10"̂  for cancer endpoints, 
but greater than the WDNR threshold of 10""\ Although the primary risk drivers for this scenario 
are the carcinogenic PAHs (benzo[a]anthracene, benzo[a]pyrene.. benzo[b]fluoranthene, 
benzo[e]pyrene, dibenzo[a,h]anthracene, and indeno[l,2.3-cd]pyrene), individual cancer risks 
for each detected carcinogenic PAH are between 1 xlO"' and 1 ^ 10" . 

7.6 Risk Assessment Conclusions 

The results ofthe HHRA for the Site indicate that seven exposure pathways result in esfimated 
risks that exceed EPA's target risk range (CR of 10"̂  to 10"*̂  and an HI < 1) and eight exposure 
pathways result in estimated risks that are either equivalent to or exceed the WDNR's threshold 
(CR<lxlO"'andHI<l). 

Cancer risks to a subsistence fisher (finfish) are equivalent to the upper-end ofthe EPA target 
risk range, but greater than the WDNR threshold of a CR of 1 x 10"̂ . Noncarcinogenic risk is 
within acceptable limits for both EPA and WDNR. 

Risks to recreafional children (surface soil) are equivalent to the WDNR risk threshold. 
However, risks to adolescent and adult receptors exposed to surface soil are below the EPA 
acceptable risk range and below the WDNR risk threshold. 

Risks to waders and swimmers (sediments), industrial workers (surface soil), and maintenance 
workers (surface soil) are all within EPA's target risk range of 10" to 10" for lifetime cancer risk 
and a target HI of less than or equal to 1 for non-cancer risk, but are greater than the WDNR 
threshold of 1 x 10""' for lifetime cancer risk. 

These include estimates for the rea.sonable maximum exposure (RME) scenarios for potential 
cancer risks and non-cancer risks. The conclusions are based on assumed exposures to soil in the 
Filled Ravine area (for residential receptors) and the Filled Ravine. Upper Bluff and Kreher Park 
area (for construction worker receptors), and to indoor air samples collected at the NSPW 
Service Center. Carcinogenic risks based on central tendency evaluation (CTE) scenarios 
indicate that only the residential receptor exposure to soil (all soil depths to 10 feet bgs) is 
estimated to be at a CR of 1 x 10*. which is at the upper-end ofthe EPA target risk range and 
greater than the WDNR threshold. Noncarcinogenic risks for the residential receptor (for soil 
depths 0-1 foot and 0-3 feet bgs) and risks associated with the construction scenario are within 
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acceptable levels. However, residential receptor exposure to subsurface soil is not expected 
g ven thi; current and potential future land use ofthe Site. Residential risks associated with 
exposures to surface soil (0 to 1 foot bgs) are within the target risk ranges. 

Although the results ofthe HHRA indicate risks for the construction workers under the RME 
conditions exceed EPA's target risk levels, the assumptions used to estimate risks to this 
pop ilaticin were conservative and assumed the worst case. Given both the current and future 
land use ofthe Site it is unlikely that construction workers would be exposed to soil in the Filled 
Ravine and L pper Bluff. The most likely scenario for the future construction worker is exposure 
to soil within 0 to 4 feet below ground surface at Kreher Park (a typical depth for the installation 
ol'u'iderground utility corridors), as most activities associated with the implementation ofthe 
future land use would be associated with regrading, landscaping, and road or parking lot 
construction. 

At the re:|uesi ofthe WDHFS, risks were also esfimated for construction workers exposed to 
'"oil; materials" in groundwater via dermal contact and swimmers and waders who may be 
exposed to oil slicks in surface water via ingestion and dermal contact. Because no media-
specific concentrations are available for either scenario, risks were estimated using analytical 
delta coll(;cted from the product stream from the active NAPL recovery system for the Copper 
Falls aquifer or chemical-specific solubility values detected in the DNAPL sample. Risks to 
conslruction workers exposed to "oily material" in groundwater and adult swimmers and waders 
expc'Sed to "oil slicks" in surface water is greater than both the EPA upper risk range (CR 1x10""̂  
and Tl o: 1) and WDNR threshold (CR 1 x 10"" and HI of 1). 

The response actions selected in this ROD are necessary to protect the public health or welfare or 
the envir(?nment from actual or threatened releases of hazardous substances into the 
environment. 

7.7 Summary of Ecological Evaluation 

A Baseline Ecological Risk Assessment was conducted to describe the likelihood, nature and 
seve ity c)f adverse effects to ecological receptors resulting from their exposure to contaminants 
at th<." .\shland/NSP Lakefront Site under current conditions. The BERA was prepared following 
EP.A Guidance including. Ecological Risk Assessment for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments, Interim Final. (EPA 1997). 

The lillRA supplemented two other ecological risk assessments that were conducted for this Site. 
In 1998, SEH completed an Ecological Risk Assessment (ERA) ofthe contaminated sediments 
adj.ac etit to Kreher Park (SEH 1998). A supplemental ecological risk assessment (ERA) was 
pertc'mied in 2001 (SEH 2002) during which additional sediment toxicity testing was conducted 
to pr;l '̂idc information for determining cleanup goals for the sediments. 

7,7.1 Scope of Baseline Problem Formulation 

Problem formulation was the systematic planning process that identified the factors to be 
addressed in the BERA and consisted of several acfivifies, including: 
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• Refinement ofthe preliminary list of COPCs at the Site (i.e., those that were 
idenfified during the screening level ecological risk assessment); 

• Development of management goals and objectives that provide an explicit statement 
ofthe desired condition ofthe valued entity being protected; 

• Idenfification of assessment endpoints; 

• Review and refinement ofthe information relating to the fate and transport of COPCs, 
potential exposure pathways, and the information on receptors potentially at risk; 

• Development of a conceptual model with risk questions that the risk assessment will 
address; and 

• Identification of lines of evidence and measurement endpoints to address the risk 
hypotheses. 

Aquatic Toxicity, Fate and Transport of PAHs 

Individual ecological toxicity benchmark values do not exist for many individual PAH 
compounds. However. PAHs in general appear to have a similar mode of action in many 
organisms. In general, PAHs are toxic to membrane function, and cause a "narcosis" 
type of toxicity. Therefore the toxicity is treated as additive and a total PAH exposure 
and toxicity estimate is used to characterize the ecological risk for many ecological 
endpoints. The mechanism of toxicity for the high molecular weight PAHs also can 
operate within the cell, resulfing in damage to DNA and proteins. This damage may 
result in carcinogenesis, teratogenesis, or disturbance of homione regulation. 

As a generality PAHs tend not to biomagnify (i.e.. increase in concentration through the 
food chain or strongly bioconcentrate). This is because many organisms (including 
mammals and fish) can effectively metabolize these compounds. Addhionally, many of 
these compounds are apparently not actively or effectively taken into organisms. 
Certainly bioconcentration factors (BCFs) of much greater than 1 are documented, but 
the maintenance ofthe resulting tissue concentrations relies upon confinued exposure. 
For these reasons field bioaccumulation studies (e.g. fish tissue measurements) are not 
typically conducted as it is anticipated that little bioaccumulated PAHs will be found and 
that the fish tissue will not be a substantive component ofa dietary exposure route to an 
ecological consumer of fish. When PAHs are found in tissues such as fish this finding 
indicates a complete exposure pathway and a strong indication of active release of these 
contaminants. 

One- and two- ring aromatics do not persist in the environment; three-, four- and five-
ring aromatics can persist in the natural environment. The higher molecular weight 
PAHs are not volatile, not soluble, and degrade much more slowly. As a generality, at a 
PAH concentration of 1 0%) (10.000 ug/g) biological degradation is inhibited; this 
concentration is consistent with the presence of NAPL. 
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7.7.2 Results of Previous Ecological Risk Assessments 

In 1998. SEH completed an ecological risk assessment ofthe contaminated sediments 
adjacent to Kreher Park (SEH 1998). The 1998 ERA concluded that sediment at the Site 
is contaminated to a degree that is harmful to benthic organisms living in sediment. 

Several lines of evidence were used in the 1998 investigation including: 

1) a literature search conducted to select relevant sediment effects benchmarks for 
evaluation of Site data and to identify ecological effects documented at other sites 
with similar contaminants and exposures; 

2) sediment and surface water samples collected, analyzed, and compared to sediment 
and surface water effects benchmarks for the contaminants identified; 

3) collection offish for analysis of tissue chemical concentrations; 

4) a limited survey conducted ofthe benthic community at contaminated and reference 
locations; and 

5) a series of laboratory bioassays conducted to characterize the effects of short-term 
exposure to contaminated and reference sediment samples. 

A supplemental ERA was performed in 2001 (SEH 2002) during which additional 
sediment toxicity testing was conducted to provide information for determining cleanup 
goals for the sediments. 

The following sections summarize the various lines of evidence used and the conclusions 
ofthe two preliminary ecological risk assessments. 

Sediment and Surface Water Chemical Data Evaluation 

Sediment chemical data from the Site were compared to several sets of effects levels for 
both dry weight units (pg/g) and normalized-to-organic-carbon (NOC) units (pg/gOC). 
S\'OCs and VOCs sediment benchmarks were exceeded for several chemicals at several 
locations in the shallow bioactive zone sediments (0-15 cm) and deeper sediments. Based 
on this comparison, the ERA concluded there was a high probability of adverse effects to 
aquatic life from the contaminated sediments. 

The presence of quantifiable PAHs in surface water samples appears to be related to high 
energy events. One unfiltered water column sample collected on May 14, 1998, when 
wave heights were estimated to be between 60 and 90 cm, had benzo(a)antliracene and 
betizo(a)pyrene levels that exceeded secondary chronic and acute water quality criteria 
values, respectively. Other water samples, collected when wave heights were 
signiflcanfiy lower, did not contain quantifiable levels of PAHs. These results are 
consistent with the documentation ofthe occurrence of slicks within Chequamegon Bay 
during high energy events. 

Fish Tissue Study 

.As part ofthe SEH 1998 ERA, a study was conducted to evaluate levels of PAHs in fish 
caught at the Site and to evaluate the condifion ofthe fish at the Site. Results from this 
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study indicated that there was no evidence of external deformities in the fish. Of 27 fish 
collected on May 18, 1998, October 14, 1998. and May 28. 1999, fewer than 50% had 
measurable levels of any PAHs (Correspondence from Henry Nehls-Lowe to Jamie 
Dunn, et al., January 12. 2000). The PAHs detected were low molecular weight PAHs 
including naphthalene, acenaphthene, anthracene, fluorene. and phenanthrene. Total 
PAH concentrations ranged as high as 483 pg/kg in the whole fish samples. 

Both walleye and smelt were collected to generate fish consumption exposure data for the 
risk assessments. Both of these species are highly mobile species, which would be 
anticipated to have limited residence time within the area ofthe Site and thereby limited 
Site exposure. Fish collected at the Site had measurable PAH concentrations within the 
fish. The study findings are strong evidence of Site-related exposure to PAHs. As noted, 
PAHs do not bioconcentrate because they are not actively accumulated and are 
metabolized by fish. The presence of these compounds within a fish indicates recent 
exposure to the contaminants. The results therefore indicate an active release of PAHs 
into Lake Superior. The fact that both ofthe species in this study are expected to reside 
at the Site for only a limited time reinforces a conclusion of active contaminant release. 

Benthic Community Evaluation 

A limited benthic community survey was conducted in 1998 (SEH 1998). The results of 
the benthic community studies were confounded v\ ith sediment substrate differences 
(presence of wood material and sediment grain size) which could not be isolated from the 
PAH contamination distribution. 

Bioassays 

Bioassays were conducted in 1998 on several sediment samples collected from the same 
two contaminated wood and sand stations and two reference wood and sand stations 
(SEH 1998). These were the same two stations where the benthic community samples 
were collected. Bulk sediment toxicity tests were conducted on the following benthic 
species: Hyalella azteca. Chironomous dilutus (fonnerly C. tentans), and Lumbriculus 
variegatus. Sediment elutriate preparations from these sites were also used in tests on 
Pimephales promelas and Daphnia magna. The results of these tests generally showed 
that growth and survival of test organisms decreased as the HA-28 NOC toxic units 
increased. In addition at least one sampling location studied demonstrated acute 
mortality with effectively complete 100% mortality within the test. 

In an effort to develop sediment PRGs. supplemental bioassay toxicity studies were 
conducted in 2001 using //. azteca, C. dilutus. and P. promelas exposed to bulk 
sediments collected from four contaminated stations and two reference stations (SEH 
2002). Parallel tests were conducted utilizing a dilution methodology in which various 
proportions of sediments from impacted sites were mixed with sediments from reference 
sites to obtain a range of exposure concentrations. In some instances control and 
reference station survival was less than test acceptance criteria. 

Test results were evaluated for effects on survival and growth, and graphically compared 
to PAH toxic units. Statisfically significant differences in survival and/or growth between 
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each sample were documented. The SEH report concluded that toxic effects appeared to 
CLtrrelate well to the magnitude of toxic units. SEH concluded that results from both the 
bulk sediment dilution tests and the sediment elutriate dilution tests supported the 
exposure concentration/effects characterization. 

SETl also reported that comparison of phototoxic PAH concentrations at the Site to 
r(;ference levels in the literature indicated the potential for phototoxic effects at the Site. 
Phototoxicity studies using UV light were performed in 1998 and 2001 in conjunction 
\̂  ith standard toxicity test organisms exposed to bulk sediment or sediment elutriate 
samples collected from the Site. While there was no documentation of how well the UV 
r(;gime during the bioassay compared to what ecological receptors would be exposed to at 
the Site. SEH concluded that under the conditions in which the bioassay was conducted 
there vvas evidence of enhanced phototoxicity effects for benthic organisms, zooplankton, 
and fish larvae. 

Risk Characterization 

1 he conclusions ofthe BERA and the data generated within the Rl investigation support 
a conclusion that ecological risk exists. The lines of evidence used to support this 
conclusion include: 1) PAH concentrafions in sediments exceeding several sediment 
effects benchmarks; 2) evidence from field studies that benthic community impairment 
may exist in the contaminated areas; 3) results of standard and photo-enhanced bioassay 
tests that indicated acutely toxic sediments do exist within the Site, and that the 
likelihood of ecological effects increase with exposure to increased contaminant 
concentrations in sediments and surface waters over the sediments; 4) the exceedance of 
secondarv acute and chronic water quality criteria in one surface water sample collected 
during hea\ y wave action, based on field sampling and elutriate studies; 5) sediment 
concentrations of PAHs similar to those at other sites where bioaccumulation and 
mutagenic effects have been observed in fish; and 6) evidence of low molecular weight 
P 'VFIs in some fish tissues collected from the Site, which indicates active release of 
contaminants into Lake Superior waters. 

1 he risk characterization also concluded that levels of PAHs in subsurface sediments are 
higher than in the bioactive zone and that future disturbance and exposure ofthe deeper 
contaminated sediments to the sediment-water interface and water column by either 
natural (e.g., storms, ice scouring) or uncontrolled anthropogenic (e.g.. boat prop wash, 
shoreline maintenance) forces could potentially release contaminants from subsurface 
sc;diments and transport them from the Site. 

The 2001 ERA (SEH 2002) also proposed PRGs for the contaminated substrates present 
(\vood chips and sand) that were based on the results of these lines of evidence. 

Contaminants of Potential Concern 

SEFI (1998) screened data on contaminants found in sediment samples collected in 1996 
against several sediment quality benchmarks, including those developed by the Ontario 
Ministrv' ofthe Environment (Persaud 1993) and Long and Morgan (1991). 
Concentrations of most PAHs, as well as total PAHs, and some VOC!s exceeded 
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screening values. Metals found in this sampling campaign did not exceed guideline 
values at any location (SEFI 2003); cyanide exceeded a sediment quality guideline in one 
location. 

Further sampling in 2001 detected phenolic compounds in a few samples although these 
were not specifically screened against sediment quality benchmarks. 

SEH (2003) reported additional screening was conducted for contaminants associated 
with surface sediments collected during 2003. In addition to exceeding sediment quality 
benchmarks for PAHs and some VOCs (primarily benzene, toluene, ethylbenzene, and 
xylenes [BTEX]), it was concluded that copper, lead, mercury, zinc and cyanide also 
exceeded some sediment quality benchmarks. SEH (2003) concluded that COPCs for the 
Rl studies should include VOCs. SVOCs and copper, lead, mercury, zinc, and cyanide. 

No screening of contaminants in other media was conducted in these previous risk 
assessments. 

As part ofthe BERA. all media were re-screened to select COPCs. 

7.7.3 Summarv of Studies Conducted for the Remedial Investigation 

As part ofthe Rl, a number of investigations were conducted and the results were used, 
along with historical informafion, to support the BERy\. All ofthe historical and current 
data were used as discussed below to screen for COPCs. Investigations conducted during 
the Rl included: 

1) Surface soil samples collected in the vicinity of Kreher Park; 

2) Sediment samples collected as part ofthe supplemental sediment sampling and 
sediment quahty triad investigations; 

3) Sediment toxicity testing; 

4) Benthic macroinvertebrate community studies; 

5) Collection of fish tissue: 

6) Surface water collection; and 

7) Characterization of wetlands and terrestrial habitats. 

The details of these investigations are in the reports appended to the BERA or in other 
reports submitted separately to EPA. 

Screening of Contaminants of Potential Concern 

As the first task in the Baseline Problem Formulation, data for all media, including all 
historical data, were screened to select COPCs. Screening was conducted using the 
following benchmarks using the maximum concentration measured: 

• Sediment: Contaminants in sediment were screened using Wisconsin's sediment 
quality guidelines (WDNR 2003). If benchmarks for Site contaminants were not 
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available from WDNR the following were used, in order of precedence: EPA Region 
V Ecological Screening Levels (ESLs) (EPA 2003a); TLM=Target Lipid Model 
(DiToro and McGrath 2000); T50 =Logistic model point estimate of T50 
concentrations (concentration at which 50%) of samples are predicted to be toxic) 
(Field et al. 2002); NOAA Screening Quick Reference Table (SQuiRT-
hnp:/'rtsponse.restoration.noaa.gov/cpr/sediment/squirt/squirt.htmO: and other available sources. 

Surface Water: Region V ESLs (EPA 2003a) were used as the primary source of 
screening criteria. If ESLs were not available, then the following criteria were used, 
in order of precedence: ORNL Tier II values; EPA Region IV Water Quality 
Standards and structure-activity relationships using chronic values for fish 
(ECOSAR). 

Soil: EPA Ecological Soil Screening Levels (ECO-SSLs) (USEPA 2003b; 2005a) 
were the primary screening criteria for evaluating soils. If ECO-SSLs were not 
available, then the following criteria were used, in order of precedence: Region V 
ESLs (EPA 2003a); and other available sources. 

Because FPA advises that some chemicals that also function as nutrients (e.g., calcium, 
magnesium, sodium and potassium) typically pose no ecological risk when present at 
relatively low concentrations that allow them to function in this mamier, these chemicals 
were not screened. 

If any PAH exceeded its individual screening criterion, PAHs as a group were retained as 
COPCs because the mode of action is similar for all PAHs and their toxicity is additive. 

The chemicals that were retained for further analysis in the BERA are included in 
Appendix FI-2, which provides a list ofthe COPCs by medium. 

Exposure Assessment 

/^s part ofthe Problem Formulation, an overall risk management goal was developed as 
the basis for evaluating risk at the Site: 

Maintenance (or provision) of soil, sediment and water quality as well as food 
source, and habitat conditions capable of supporting a "functioning ecosystem " 
for the aquatic and terrestrial plant and animal populations (including 
individuals of protected species) inhabiting or utilizing the Ashland/NSP 
Lakefront Superfund Site area. 

Exposure :ussessment endpoints were developed based upon this risk management goal. 

A conceptual site model (CSM) was developed that describes the following: 

• The source of contamination; 

• Release and transport mechanisms; 

• Contact point and exposure media; 

• Routes of entry; and 
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• Key receptors. 

The potenfial exposure pathways are illustrated in the CSM. which is depicted in Figures 
3-1 and 3-2 in Appendix J. Assessment endpoints. risk questions and measurement 
endpoints were selected as the basis for the BERA. These are summarized in Table ES-2 
in Appendix K. 

Based upon these risk questions and endpoints a number of Receptors of Concern 
(ROCs) were selected, as shown in the table below. 

Receptors of Concern 

ROC Category ROC Habitat 

Aquatic Habitat 
Benthic 

macroinvertebrate 
community 

Fish Community 
Omnivorous birds 
Insectivorous birds 
Piscivorous birds 

Insectivorous mammals 
Piscivorous mammals 

Generic 

Generic 
Black Duck 

Tree swallow 
Double-crested cormorant 
Osprey (State endangered) 

Big brown bat 
Mink 

Littoral portions of Chequamegon Bay 

Littoral portions of Chequamegon Bay 
Littoral portions of Chequamegon Bay 

Upland and riparian 
Littoral portions of Chequamegon Bay 

Upland and riparian 
Upland and riparian 

Terrestrial Habitat 
Omnivorous birds 

Omnivorous mammals 

Red-winged blackbird 

White-footed mouse 

Upland and riparian 

Upland and riparian 

Ecological Effects Analysis 

The effects analysis consisted of an evaluation of available toxicity or other effects 
information that could be used to relate the exposure estimates to a level of adverse 
effects. Stressor-response (i.e., effects) data that were used to evaluate ecological risks in 
this BERA were of three types: (1) literature-derived toxicity data, (2) site-specific 
ambient media toxicity tests (e.g. sediment toxicit)' tests), and (3) site-specific biological 
community surveys. 

The focus ofthe majority ofthe effort for the BERA was on aquatic portions ofthe Site. 
For the evaluafion of Site sediment, all three lines of evidence were integrated into a 
Sediment Quality Triad approach (Triad) (Long and Chapman 1985; Chapman et al. 
1987). The Triad evaluates sediment quality by integrating spatially and temporally 
matched sediment chemistry, biological, and toxicological information. Benthic 
invertebrate community analysis and sediment toxicity testing provided site-specific 
information regarding potential ecological effects of exposure of ecological receptors to 
COPCs in the Site sediment. These additional lines of evidence supplement traditional 

47 



bulk sediment chemistry data to provide a more relevant, site-specific assessment of 
rsks. 

1 he evaluation of bulk sediment chemistry data involved comparison of Site sediment 
chemistrv data to effects levels published by WDNR (2003), derived from relevant 
studies re]X)rted in published literature, or from studies performed for this BERA. Site-
specific sediment toxicity tests were conducted with aquatic receptors that are 
representative surrogates for those living on the Site and the results of this testing 
provided information on potential toxic effects that were observed in Site-relevant 
organisms exposed to Site sediment. Site-specific surveys ofthe benthic 
macroinvertebrate community also were conducted for the Site. In addition to these 
three lines of evidence that focus primarily on the benthic environment at the Site, 
surface water quality data and fish tissue data were collected from Site waters. 

For upland portions ofthe Site, only two lines of evidence were used in the BERA. One 
was the comparison of bulk soil chemistry to soil quality benchmarks used as generic 
criteria, e.g., the soil ECO-SSLs (EPA 2005a), or derived from relevant studies reported 
in published literature. The second was the comparison of doses accumulated through the 
food chain that terrestrial and aquatic prey-dependent wildlife (i.e., birds and mammals) 
may feed upon. These doses were compared to toxicity reference values (TRVs) derived 
from the primary scientific literature. 

The result ofthe ecological effects analysis was a range of TRVs that were compared 
with the dose estimates (birds and mammals) or toxicological benchmarks that were 
cctmpared with estimated EPCs (benthic invertebrates and fish) to estimate potential risks 
in the risk characterization. 

Ecological Exposure Analysis 

In the exposure analysis, the relationship between receptors at the Site and potential 
stressors (chemical, biological, or physical enfifies that may result in adverse effects to 
one or more receptors or groups of receptors) were evaluated. Exposure point 
concentrations used to estimate exposure were calculated as the mean and 95%) upper 
confidence limit ofthe mean concentrafion (UCL95) ofthe exposure medium. EPCs 
calculated for surface water, sediment, soil, or tissue residues were based directly upon 
the levels of contaminants in these media. 

Exposure estimates for birds and mammals were calculated using food chain models. 
Simplified food chain models were developed to calculate average daily doses (ADDs) of 
C(;)Cs that selected receptor groups experience through exposure to surlace water, 
sediment, and surface soil at the Site. The ADD represents the dose ofa chemical that a 
receptor may ingest if it foraged within designated exposure units. ADDs for wildlife 
receptors are calculated using (1) EPCs for prey and media developed for each, (2) COC-
specific bioaccumulation factors or bioaccumulation models for dietary items, and (3) 
receptor-specific exposure parameters and food chain model assumptions, (e.g., diet 
composition, foraging area, amount of incidental soil or sediment ingested, etc.). 
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Ecological Risk Characterization 

Risk characterization was the final phase ofthe BERA. In the risk characterization, the 
information from the effects and exposure analyses was used to determine a probability 
of adverse effects to ROCs and discuss the strengths, weaknesses, and assumptions in the 
BERA. Risk estimates (or Hazard Quotients) were developed for each assessment 
endpoint based upon comparison of site-specific media concentrations and/or estimated 
ingested contaminant dose estimates (the latter for wildlife) to effects levels (generic 
criteria, benchmarks and TRVs) for the various ROCs. Finally risk was characterized for 
each assessment endpoint by integrating the risk estimate with the results of other lines of 
evidence, if available. A detailed summary ofthe risk characterization is in Section 6 of 
the BERA which is part ofthe AR. 

7.8 Ecological Risk Assessment Conclusions 

The results ofthe risk characterization indicated that there are unacceptable risks to the benthic 
macroinvertebrate community from exposure to contaminated sediment at the Site. Two lines of 
evidence, bulk sediment chemistry and sediment toxicity testing, indicate an unacceptable risk to 
the benthic community. Effects observed from field surveys ofthe existing benthic community 
indicated effects that were less dramatic than those demonstrated in the laboratory toxicity 
studies, but interpretation ofthe field survey data is made very difficult by a high degree of 
variability and lack of comparability between reference and site stations. 

However, the fact that hydrocarbons are sporadically released from the Site sediment during 
some high energy meteorological events or when disturbed by other activities indicates the 
potential for impact to the benthic community that may not have been fully measured by the 
benthic community studies conducted to support the Rl. Since the impact from releases was not 
fully measured during the Rl and there is no evidence that shows impairment of populations and 
communities of these receptors inhabiting the waters of Chequamegon Bay, the full impact from 
these releases remains a source of uncertainty. However, the presence of this continuing source 
of site-related contaminants in sediments presents an unacceptable risk that could impair the 
healthy functioning ofthe aquatic community in the Chequamegon Bay area ofthe Site. 

In addition, if normal lake front activities (i.e, wading, boating etc.) were not presently 
prohibited, the disturbance of sedirnents and contaminant release of subsurface COCs would 
increase. This could lead to greater impacts than were measured during these RI/FS studies. 

Table 7-1 in Appendix L summarizes the results ofthe BERA. 

The response actions selected in this ROD are necessary to protect the public health or welfare or 
the environment from actual or threatened releases of hazardous substances into the 
environment. 

7.9 Selection of Final COCs 

Based on the results ofthe HHIM and the BERA, final COCs were determined for the Site. The 
list of final COCs detemiined by the HHRA and BERA are listed in the table below. 
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Surface Vk'ater 

Ben/ia anthrai.'tne 

Bcii/iiiaSiiNrene 

Ik'ii/oili lliiciraiilliene 

lieiv/.(iik)tUorati.liene 

C'hnsent 

List of Final COCs Identified by the HHRA and BEF^ 

Groundwater 

1 N'lethylnaphthalene 

2V1ethylnaphthalene 

.Acenaphthene 

Bi;nro(a)anthracene 

Bi.'n.M{a)pvrene 

l)lber/o( i.ti lantliracenc Bi:n/o(b)fluoranthene 

hdeiio 1 :i..?-cd)p\ri;ne Bi:n.TO(k)fluoranthene 

Chnsene 

Di benzol a.h )anthracene 

Dibenzofuran 

Fliioranthene 

Fluorene 

Indenol l.2.3-cd)pyrene 

Naphthalene 

Phi-nan threne 

P\ 1ene 

1.2.4-Trichlorobenzene 

1.2.4-

Trimethvlbenzene 

1.3.5~ 

Tnmethvlbenzene 

Benzene 

Ethvlbenzene 

Toluene 

Total Xylenes 

Sediment 

Antimony 

Iron 

Manganese 

Vanadium 

i-Methyinaphthalene 

2-MethylnaphthaIene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Indenol 1.2.3-

cd)pyrene 

Naphthalene 

Total PAHs 

Dibenzofuran 

m-Cresol 

o-Cresol 

p-Cresol 

1.2.4-

Trimethylbenzene 

1.3.5-

Trimethylbenzene 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Arsenic 

Barium 

Cadmium 

Soil 

1 - Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Benzol ajanthracene 

Benzo(a)pyrene 

Benzolb)fluoranthene 

Benzolkjfluoranthene 

Chrysene 

Dibenzo(a.h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Indenol 1.2.3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1,2,4-Trichlorobenzene 

1,2,4-

Trimethylbenzene 

1.3.5-

Trimethylbenzene 

Benzene 

Ethylbenzene 

Toluene 

n-Butyl benzene 

sec-Butylbenzene 

Total Xylenes 

Arsenic 

Fish 

1-Methylnaphthalene 

Benzola)8nthracene 

Benzola)Fvrene 

Benzo(e)pyrene 

Benzol b )fl ucranthene 

Dibenzo(a.h)anthracene 

Dibenzofuran 

Indoor Air 

1.2.4-

Trimethylticnzene 

1.4-

Dichlorobenzene 

Benzene 

Carbon 

tetrachloride 

Trichloroelhvlene 
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Surface Water Groundwater Sediment 

Copper 

Lead 

Mercurv 

Nickel 

Selenium 

Sdver 

Ihalluini 

Zinc 

Cyanide 

Soil 

Lead 

Thallium 

Total F'AI Is 

.Antimonv 

Barium 

Cadmium 

Chromium 

Copper 

Mangiuiesc 

Fish 

Mercurv 

Selenium 

Silver 

Zinc 

Cyanide 

Indoor Air 

1 

8,0 Remedial Action Objectives 

Remedial Action Objectives (RAOs) are remedial goals for protecting human health and the 
environment. These objecfives are used in the development of specific remedial altemafives 
(i.e., altematives are developed in consideration of site objectives), and later as a criterion in the 
evaluation ofthe various remedial alternatives (i.e., evaluation ofthe extent to which each 
alternafive would achieve the RAOs). The specific RAOs developed for the Ashland/NSP 
Lakefront Site are: 

RAOs for Soil 

• Protect human health by reducing or eliminating exposure (ingestion/direct 
contact/inhalation) to soil having COCs representing an excess cancer risk greater than 
10' as a point of departure (with cumulative excess cancer risks not exceeding 10''̂ ) 
and a hazard index (HI) greater than 1 for reasonably anticipated future land use 
scenarios. 

• Ensure future beneficial commercial/industrial use ofthe Site and recreafional use of 
Kreher Park. 

• Protect populations of ecological receptors or individuals of protected species by 
eliminating exposure (direct contact with or incidental ingestion of soils or prey) to 
soil with levels of COCs that would pose an unacceptable risk. 

• Conduct NAPL removal whenever it is necessary to halt or contain the discharge ofa 
hazardous substance or to minimize the hamiful effects ofthe discharge to the air, 
land, sediments or water (groundwater and surface water). 
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Protect the environment by minimizing/eliminating the migration of contaminants in 
the soil to groundwater, sediments or to surrounding surface water bodies. 

R.40s for Groundwater 

• 

• 

• 

Protect human health by eliminating exposure (direct contact, ingestion, inhalation) to 
ground^vater with COCs in excess of regulatory or risk-based standards. 

Restore groundwater to its beneficial use by reducing contaminant levels in 
groundwater to meet maximum contaminant levels (MCLs) and State of Wisconsin 
Drinking Water Standards. 

Proteci: the environment by controlling the off-site migration of contaminants in 
groundwater to surrounding surface water bodies which would result in exceedance 
of applicable or relevant and appropriate requirements (ARARs) for COCs in 
surrounding surface waters. 

• Conduct NAPL removal whenever it is necessary to halt or contain the discharge ofa 
hazard<:)us substance or to minimize the harmful effects ofthe discharge to the air, 
land, sediments or water. 

• Protect the environment by minimizing/eliminating the migration of contaminants in 
the groundwater to soil, sediments or to surrounding surface water bodies. 

No COPCs were initially identified in the HHRA for groundwater because groundwater 
is not used as a potable water supply. However, currently there is no restriction on 
gn:»und water use in the area of known contamination. Exposure to contaminated 
groundwater and accompanying NAPLs can potentially occur via the following exposure 
scenarios: 

• Constmction worker exposure to shallow groundwater infiltrating trenches at Kreher 
Park; and 

• Trespasser exposure to groundwater infiltrating the lower level ofthe former WWTP, 

N.APL encountered in the Kreher Park fill, ravine fill, NSPW property and Copper Falls 
aquifer are a source for the dissolved phase plumes identified in groundwater in each unit 
at the Site. RAOs for NAPL within these units are based on Chapter NR 708.13, 
Wisconsin .Administrative Code (WAC), which states the following: 

Responsible parties shall conduct free product removal whenever it is necessary to halt 
or contain the discharge ofa hazardous substance or to minimize the harmful effects of 
the discharge to the air. lands or waters ofthe state. When required, free product 
removal shall be conducted, to the maximum extent practicable, in compliance with all of 
the following requirements: 

J) Free product removal shall be conducted in a manner that minimizes the 
spread of contamination into previously uncontaminated zones using 
recovery and disposal techniques appropriate to the hydrologic conditions 
at the site or facility, and properly reuses or treats discharges of recovery 
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byproducts in compliance with applicable state and federal laws. 
2) Free product removal systems shall be designed to abate free product 

migration. 
3) Any flammable products shall be handled in a safe and competent manner 

to prevent fires or explosions. 

RAOs for Sediment 

In general, the RAO is to reduce or remove contaminated sediments at the Site in order to 
prevent human ingestion or direct contact with sediments having COCs which pose an 
unacceptable risk to human health. Similarly, for ecological receptors, the general goal is 
to prevent direct contact with or ingestion of contaminated sediments at levels of COCs 
that would pose an unacceptable risk to populations of ecological receptors or individuals 
of protected species. 

Remedial action objectives for sediment include: 

• Protect human health by elirninafing exposure (direct contact, ingestion, inhalafion, 
fish ingestion) to sediment with COCs in excess of regulatory or risk-based standards; 

• Conduct NAPL (source) removal whenever it is necessary to halt or contain the 
discharge ofa hazardous substance or to minimize the harmful effects ofthe 
discharge to the air. land or water; and 

• Protect populafions of ecological receptors or individuals of protected species by 
eliminafing exposure (direct contact with sediment or ingestion of sediment or prey) 
to sediment with COCs that would pose an unacceptable risk. 

With the exception of iron, the cumulative risks estimated for the human health 
recreational receptor exposures to sediments were below EPA's target risk levels, but the 
cancer risk is greater than the WDNR target of 1 x 10'\ 

For ecological receptors. EPA established a PRG of 2295 pg tPAH/g OC, which is 
equivalent to 9.5 ppm tPAH dwl at 0.415%) OC. This value was based on a best 
professional evaluation of sediment chemistry, bioassay, and benthic community study 
data collected at the Site. Jn addition, when it developed the sediment PRG, EPA stated 
that, "This PRG does not include the added effects of UV and is based on a water depth 
of 6 feet or more. If the final depth of sediments will be less than 6 feet, the PRG for any 
active remedial intervention will be adjusted downward as based upon UV extinction 
coefficients measured in Site waters." More detailed information about the derivation of 
the sediment cleanup goal(s) can be found in Appendix M-1. 

Based on the results ofthe Site-specific HHRA, PRGs were also derived for soil and surface 
water for exposure scenarios that exceeded a cumulative cancer risk of 10"̂  or a cumulative 
noncancer risk of a hazard index (HI) of 1. PRGs were also developed for groundwater. The 
PRG tables for soil, surface vvater and groundwater are summarized in Appendix M-2. 
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Thus, th:; focus of the RAOs is to minimize exposure to site soils, sediments and groundwater 
potentially posing a risk to human health and the environment. 

Potential AR.\Rs and other to-be-considered material (TBCs) that were developed during the FS 
for various soil, groundwater and sediment altematives are summarized in Appendix C. 

9.0 Description of Alternatives 

Folli'vs ing development ofthe RAOs, a screening and evaluafion of potential remedial 
alternativ es was conducted as part ofthe FS in accordance with CERCLA and the NCP and is 
included in the FS Report. 

The technologies were assembled into remedial altematives that meet RAOs and satisfy ARARs. 
The ^pecific details ofthe remedial components discussed for each alternative are intended to 
serve as representative examples. As mentioned in Part I of this ROD, the Site was divided into 
four ureas of concern as described in the Rl report: 

1. Upper Bluff/Filled Ravine 
2. Copper Falls Aquifer 
3. Kreher Park 
4. Bay Sediments 

First, a number of potential remedial altematives were developed as part ofthe FS to address 
soil, groundwater and sediment at the Site considering available and applicable remedial 
technologies. The altemafives were developed in consultafion with WDNR. As described in 
more detail below, appropriate altematives were then considered for each area ofthe Site 
deperding on the affected media in those areas. 

The Upper Bluff/Filled Ravine and Kreher Park include remedial altematives for both soil and 
groundwater. Remedial altematives for the Copper Falls aquifer are limited to groundwater, and 
reniec ial altematives for the bay are limited to sediments. Appendix N-1 lists all the potential 
remedial alternatives that were considered in the FS for each area of concern based on the 
affected media in each area. A detailed description of each potential remedial altemative for 
each affected media is provided in Appendix N-2. Six major remedial alternatives were 
developed for soil (S-1 though S-6), with three of them (S-3, S-4 and S-5) having "A" and "B" 
variations. Nine major remedial altematives were developed for groundwater (GW-1 through 
GV/-9). with two oi'them (GW-2 and GW-9) having "A" and "B" variations. Six major remedial 
alternatives were developed for sediment (SED-1 through SED-6), with four of them (SED-3, 
SEf)--. SED-5 and SED-6) having either "A" and "B" or "A", "B", "C" and "D" variafions. 

To organize all of these remedial altematives for soil, groundwater and sediment into workable 
combinations that would address the entire Site, the FS formed ten integrated cleanup 
scenarios." The cleanup altematives were evaluated in the FS in the detailed analysis of 

dtetnalives using the nine evaluation criteria described in the NCP at 40 CFR Part 
'^00.430ie)|9)(iii). 
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9.1 Description of Remedy Components 

Each ofthe ten integrated cleanup scenarios is briefly described below. Appendix N-3 contains a 
table ofthe ten integrated remedial scenarios from the FS that shows which media-specific 
altemafives were considered for each scenario to address the four areas of concem at the Site 
(Bay, Kreher Park, Upper BluffTilled Ravine, and Copper Falls Aquifer). More detailed 
information about each ofthe integrated remedial alternatives, including cost estimates for each 
altemative, can be found in Section 9.2 ofthe FS report, which is included in the Administrative 
Record for the Site. 

Scenario 1 - No Action 
As previously discussed, the NCP at 40 CFR §300.430(e)(6) provides that the no action 
altemative should be considered at every site. Implementation of no further action consists of 
leaving contaminated soil, groundwater and sediment in place; no engineering, maintenance, or 
monitoring would be required. This combined no action remedial scenario is included here only 
as a baseline to which other remedial scenarios can be compared. In addition, this alternative 
contains no restricfions on future u.se ofthe Site. 

Scenario 2 
> Sediments: Alternati\e SED-3 - Mechanically dredge lop four feet of sediments and 

install subaqueous cap. After dredging is completed, place six inches of clean sediment 
on dredged areas. Tran.sport contaminated sediment off site for landfill disposal. Dispose 
of or burn wood debris separately, and discharge treated wastewater from sediment de-
watering to lake. 

> Kreher Park: Alternative S-2 - Containment using surface barriers to prevent 
infiltrafion and direct contact with subsurface contamination. Surface barriers at former 
coal tar dump and seep area, at the solid waste disposal area, and the well TW-11 area. 

> Upper Bluff/Filled Ravine: Altemative S-2 - Containment using surface barriers to 
prevent infiltration and direct contact with subsurface contamination. Asphalt pavement 
over Filled Ravine area. 

> Copper Falls Aquifer: Alternative GW-9A - Operate existing NAPL recovery system. 
> Conduct O&M and Long-Term Monitoring: Collect groundwater samples to ensure 

contaminants are not migrating off site with groundwater. Check monitoring wells for 
presence of NAPL. Collect sediment and surface water samples to ensure contaminants 
are not migrating through subaqueous cap. Complete annual inspections to ensure 
integrity of surface barriers and subaqueous cap and repair damage as needed. Conduct 
MNR monitoring of sediments. 

> Institutional Controls: Implement land use controls as part of a remedial response at 
Upper Bluff and Kreher Park vt'here contaminants remain in subsurface and for the 
subaqueous cap. 

Scenario 3 
> Sediments: Alternative SED-4 - Remove wood debris from sediments and 

mechanically dredge impacted sediments. After dredging is completed, place six inches 
of clean sediment on dredged areas. Precautions will be taken to ensure that the 
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contaminated sediments do not impact the underlying soil in the sediment staging area. 
De-water, stabilize and thermally treat sediments at Kreher Park area and treat 
\vastewater; discharge treated wastewater to lake. Transport decontaminated sediment 
off site lor landfill disposal or beneficial re-use. Dispose or bum wood debris 
separately. 
Kreher Park: Limited soil/source removal and off-site disposal (Alternative S-3 A), or 
beneficial reuse as backfill following ex-situ thermal treatment (S-5 A), offsite 
incineration (S-5B), or ex-situ soil washing (S-6), and enhanced groundwater extraction 
I Alternative GW-9B). Shallow groundwater extracted from within the contained area 
would be treated on-site prior to discharge to the lake. 
Upper Bluff/Filled Ravine: Limited soil/source removal and off-site disposal 
(Altemative S-3 A), or beneficial reuse as backfill following ex-situ thermal treatment 
(S-5.A), offsite incineration (S-5B), or ex-situ soil washing (S-6), and groundwater 
extraction using the existing system (GW-9A). Site restoration would include surface 
barriers to restrict groundwater recharge. Shallow groundwater would be extracted from 
existing well EW-4 located at the mouth ofthe Filled Ravine to limit discharge to the 
contained area at Kreher Park. 
Copper Falls Aquifer: In-situ treatment of groundwater and NAPL via ozone sparge 
(Altemative GW-3) or surfactant injection and dual phase recovery (GW-4), with 
continued operation of existing groundwater extraction system (GW -̂9A), or in-situ 
chemical oxidation (GW-6), electrical resistance heating (ERH)(G\'v^-7), steam injection 
(GW-8). or enhanced groundwater extraction (GW-9B). 
Conduct O&M and Long-Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite with groundwater. Check monitoring wells for 
presence of NAPL. Complete annual inspections to ensure integrit)' of surface barriers 
and repair damage as needed. Conduct MNR monitoring of sediments. 
Institutional Controls: Implement land use controls where contaminants remain in 
subsurface following remedial response at Upper Bluff and Kreher Park and for shallow 
groundwater and Copper Falls aquifer. 

Scenario 4 
Sediments: .Altemative SED-4 - Remove wood debris from sediments and mechanically 
or hydraulically dredge impacted sediments. After dredging is completed, place six inches 
of clean fill on dredged areas for stabilization. Precautions will be taken to ensure that the 
contaminated sediments do not impact the underlying soil in the sediment staging area. 
Dcwater and stabilize sediments at Kreher Park area and treat wastewater; discharge 
treated wastewater to lake. Transport stabilized sediments offsite to NR 500 licensed 
landfill or thermal treatment. Dispose of or bum wood debris separately. 
Kreher Park: -Limited soil/source removal and off-site disposal (Alternative S-3A), or 
beneficial reuse as backfill following ex-situ thermal treatment (S-5A), offsite incineration 
(S -SB), or ex-situ soil washing (S-6), and engineered surface and vertical barriers with 
gn^undwatcr extraction as hydraulic control (Alternative GW-2A) or a permeable reactive 
ban-ier (PRB) wall (Altemative GW-5). Altemative GW-2A includes partial caps at 
Kreher Park to limit groundwater recharge. Shallow groundwater extracted from the 
contained area for hydraulic control would be treated onsite and discharged to the lake or 
would be treated as it passes through the PRB wall. 
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Upper Bluff/Filled Ravine: Limited soil/source removal and off-site disposal 
(Altemative S-3A). or beneficial reuse as backfill following ex-situ thermal treatment (S-
5A), offsite incineration (S-5B), or ex-situ soil washing (S-6), and engineered surface and 
vertical barriers with groundwater extraction as hydraulic control (Altemative GW-2A) or 
a PRB wall (Alternative GW-5) at Kreher Park. Shallow groundwater would discharge to 
Kreher Park for groundwater extraction or treatment \'ia the PRB wall. 
Copper Falls Aquifer: In-situ treatment via ozone sparge (Alternatives GW-3), or 
surfactant injection and dual phase recovery (GW-4). and continued operation ofthe 
existing groundwater extraction system (GW-9A). or in-situ chemical oxidafion (GW-6), 
in-situ thermal treatment via ERLi (GW-7) or steam injection (GW-8), or enhanced 
groundwater extraction (GW-9B). 
Conduct O&M and Long Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite or from the contained area with groundwater. 
Check monhoring wells for presence of NAPL. Fluid levels within the contained area will 
also need to be monitored to ensure that groundwater remains at or below the design 
elevation. Complete annual inspections to ensure integrity of surface barriers and repair 
damage as needed. Conduct MNR monitoring of sediments. 
Institutional controls: Implement land use controls as part of remedial response at Upper 
Bluff and Kreher Park where contaminants remain in subsurface and for shallow 
groundwater in contained areas. 

Scenario 5 
Sediments: Altemafive SED-2 - Construct NR 504. WAC conforming confined disposal 
facility (CDF) over approximately seven acres of lake bed and all of Kreher Park. 
Dredge remaining impacted sediments and dispose in CDF. After dredging is completed, 
place six inches of clean fill on dredged areas outside of CDF. Dewater sediment, treat 
wastewater and discharge to lake. Dispose of or burn wood debris separately. 
Precautions will be taken to ensure that the contaminated sediments do not impact the 
underlying soil in the sediment staging area. 
Kreher Park: Alternative GW-2B - Engineered surface and vertical barriers would be 
used in conjunction with the on-site CDF. Implement hydraulic control around periphery 
of CDF, which will include groundwater extraction from the contained area for on-site 
treatment prior to discharge to the lake. 
Upper Bluff/Filled Ravine: Alternative S-4 - Conduct limited (Altemative S-4A) or 
unlimited excavation (Alternative S-4B) of contaminated soil in saturated and unsaturated 
zone at Upper Bluff dispose of these soils in CDF. Continued groundwater extraction 
from EW-4 located at the mouth ofthe Filled Ravine (GW-9A). 
Copper Falls Aquifer: In-situ treatment via ozone sparge (Altematives GW-3), or 
surfactant injection and dual phase recovery (GW-4), and continued operation ofthe 
existing groundwater extraction system (GW-9A), or in-situ chemical oxidation (GW-6), 
in-situ thermal treatment via ERH (GW-7) or steam injecfion (GW-8). or enhanced 
groundwater extraction (CiW-9B). 
Conduct O&M and Long Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite with groundwater. Check monitoring wells for 
presence of NAPL. Collect sediment and surface water samples to ensure contaminants 

57 



are not migrating through CDF. Complete annual inspections to ensure integrity of 
surface barriers and CDF and repair damage as needed. Conduct MT̂ JR monitoring of 
sediments. 
Institutional controls: Implement land use controls as part of remedial response at 
L pper Bluff and Kreher Park where contaminants remain in subsurface. 

Scenario 6 
Sediments: Altemative SED-5 - Construct offshore sheetpile or rock breakwater 
enclosure and dewater impacted areas; remove wood debris and excavate impacted 
sediments; dewater and stabilize sediments at Kreher Park area and treat wastewater and 
discharge to lake. Precautions will be taken to ensure that the contaminated sediments 
do not impact the underlying soil in the sediment staging area. Transport stabilized 
sediments to NR 500 licensed landfill. Dispose or bum wood debris separately. 
Kreher Park: Limited soil/source removal and off-site disposal (Altemative S-3A), or 
beneficial reuse as backfill following ex-situ thermal treatment (S-5A), offsite 
incineration (S-5B), or ex-situ soil washing (S-6), and engineered surface and vertical 
barriers v\'ith hydraulic control (Altemative GW-2 A or 2B) or a PRB wall (Altemative 
CrW-5). -Altemative GW-2A includes partial caps at Kreher Park, and Alternative GW-
213 includes capping the entire park. Shallow groundwater extracted for hydraulic control 
f()r Altematives GW-2A and 2B would be treated onsite and discharged to the lake, or for 
.Mternati\'e GW-5 it would be treated as it passes through the PRB v/all. 
Upper Bluff/Filled Ravine: -Limited soil/source removal and off-site disposal 
(Ahemative S-3A), or beneficial reuse as backfill following ex-situ thermal treatment (S-
5A), offsite incineration (S-5B), or soil washing (S-6), and groundwater remediation via 
engineered surface and vertical barriers with hydraulic control (Altemative GW-2A) or a 
PRIi wall (Altemative GW-5) at Kreher Park. Shallow groundwater would discharge to 
Kreher Park for groundwater extraction or pass through the PRB wall at Kreher Park. 
<!-opper Falls Aquifer; In-situ treatment via ozone sparge (Altemative GW-3), or 
siirfactani injection and dual phase recovery (GW-4), and continued operation ofthe 
existing groundwater extraction system (G-9A), or in-situ chemical oxidation (GW-6), in-
situ themial treatment via ERH (GW-7) or steam injection (GW-8). 
Conduct O&M and Long Term Monitoring: Collect groundwater samples to ensure 
contamin.ants are not migrating off site with groundwater. Check monitoring wells for 
NAPL. Complete annual inspections to ensure integrity of surface bairiers and repair 
damage as needed. Conduct MNR monitoring of sediments. 

Institutional controls: Implement land use controls as part of remedial response at 
Upper Bluff and Kreher Park where contaminants remain in subsurfiice. 

Scenario 7 
Sediments: Altemative SED-5 - Construct offshore sheetpile or rock breakwater 
enclosure and dewater impacted areas; remove debris and excavate impacted sediments; 
dev̂  ater and stabilize sediments at Kreher Park area and treat wastevv'ater and discharge to 
lake. Precautions will be taken to ensure that the contaminated sediments do not impact 
Ihe underl)'ing soil in the sediment staging area. Transport stabilized sediments to NR 
;500 licensed landfill. Dispose or bum wood debris separately. 
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Kreher Park: Limited soil/source removal and off-site disposal (Altemative S-3A), or 
beneficial reuse as backfill following ex-situ thermal treatment (S-5A), offsite 
incineration (S-5B), or ex-situ soil washing (S-6). or in-situ treatment of source area via 
chemical oxidation (GW-6), ERH (GW-7), or steam injection (GW-8), and groundwater 
remediation via ozone sparge (GW-3), or enhanced groundwater extraction (GW-9B). 
Upper Bluff/Filled Ravine: Limited soil/source remoxal and off-site disposal 
(Alternative S-3A), or beneficial reuse as backfill following ex-situ thermal treatment (S-
5A), offsite incineration (S-5B), or ex-situ soil washing (S-6), or in-situ treatment of 
source area via chemical oxidation (GW-6), ERH (GW-7), or steam injection (GW-8), 
and groundwater remediation via ozone sparge (GW-3). or continued groundwater 
extraction from EW-4 located at the mouth ofthe Filled Ravine (GW-9A). 
Copper Falls Aquifer: Alternative GW-9B - Enhanced groundwater extraction, to 
remove NAPL and contaminated groundwater, which would include additional extraction 
wells and an upgraded on-site treatment system. 
Conduct O&M and Long Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite with groundwater. Check monitoring wells for 
NAPL. Complete amiual inspections to ensure integrity of surface barriers and repair 
damage as needed. Conduct MNR monitoring of sediments. 
Institutional controls: Implement land use controls as part of remedial response at 
Upper Bluff and Kreher Park where contaminants remain in subsurface. 

Scenario 8 
Sediments: Alternative SED-4 - Prior to dredging, construct a breakwater at the northem 
boundary ofthe contaminated sediment area. It is assumed this breakwater will be later 
utilized by the City in the expansion ofthe marina as proposed in the City's Lakefront 
Development Plan. Remove wood debris and dredge contaminated sediments. After 
dredging is completed, place six inches of clean fill on dredged areas for stabilization. 
Dewater and stabilize sediments at Kreher Park area and treat wastewater and discharge 
to lake. Precautions will be taken to ensure that the contaminated sediments do not 
impact the underlying soil in the sediment staging area. Transport stabilized sediments to 
NR 500 licensed landfill. Dispose or bum wood debris separately. 
Kreher Park: Limited soil/source removal and off-site disposal (Altematives S-3A), or 
beneficial reuse as backfill following ex-situ thermal treatment (S-5A), offsite 
incineration (S-5B), or ex-situ soil washing (S-6), or in-situ treatment of source area via 
chemical oxidation (GW~6), ERH (GW-7), or steam injection (GW-8), and groundwater 
remediation via engineered surface and vertical barriers w ith hydraulic control 
(Altemative GW-2B) or a PRB wall (Alternative GW-5). Alternative GW-2B includes 
capping the entire park. Shallow groundwater extracted for hydraulic control for 
Altematives GW-2B would be treated onsite and discharged to the lake, or for 
Altemative GW-5 it would be treated as it passes through the PRB wall. 
Upper Bluff/Filled Ravine: Limiited soil/source removal and off-site disposal 
(Altemafives S-3A), or beneficial reuse as backfill following ex-situ thermal treatment 
(S-5A), offsite incineration (S-5B), or ex-situ soil washing (S-6), or in-situ treatment of 
source area via chemical oxidation (GW-6), ERH (GW-7). or steam injection (GW-8), 
and groundwater remediation via engineered surface and v ertical barriers with hydraulic 
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control (Altemative GW-2A) or a PRB wall (Alternative GW-5) at faeher Park. 
y Copper Falls Aquifer: In-situ treatment via ozone sparge (Altematives GW-3), or 

surfactant injection and dual phase recovery (GW-4), and continued operation ofthe 
existing groundwater extraction system (GW-9A), or in-situ chemical oxidation (GW-6), 
in-situ thermal treatment via ERH (GW-7), steam injection (GW-8), or enhanced 
groundwater extraction (GW-9B). 

/̂  Conduct O&M and Long Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite with groundwater. Check monitoring wells for 
N.\PL. Complete annual inspections to ensure integrity of surface barriers and repair 
damage as needed. Conduct MNR monitoring of sediments. 

«' Institutional controls: Implement land use controls as part of remedial response at 
Upper Bluff and Kreher Park where contaminants remain in subsurface. 

Scenario 9 
--' Sediments: Altemative SED-5 - Construct offshore sheetpile or rock breakwater 

enclosure and dewater impacted areas; remove debris and excavate impacted sediments: 
dewater and stabilize sediments at Kreher Park area and treat wastewater and discharge to 
lake. Precautions will be taken to ensure that the contaminated sediments do not impact 
tf,e underlying soil in the sediment staging area. Transport stabilized sediments to NR 
500 licensed landfill. Dispose or bum wood debris separately. 

r Kreher Park: Altemative S-3B - Remove all fill material including wood waste and 
underlying impacted media at Kreher Park. Treat/stabilize soil and transport 
decontaminated soils offsite for disposal. Dispose the wood waste at an offsite facility. 

f Upper Bluff/Filled Ravine: Altemative S-3B - Removal entire fill and impacted soil 
including gas holders from the ravine and Upper Bluff, dispose of these soils to NR500 
landfill. 

>- Copper Falls Aquifer: Altemative GW-9B - Enhanced groundwater extraction and 
treatment of NAPL and groundwater from Copper Falls Aquifer; discharge treated 
groundwater to sanitary sewer (altemative may also include in-situ treatment of NAPL 
prior to extraction). 

> Conduct O&M and Long Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating off-site with groundwater. Check monitoring wells for 
NAPL. Complete annual inspections to ensure integrity of surface baiTiers and repair 
damage as needed. Conduct MNR monitoring of sediments. 

> Institutional controls: Implement land use controls as part of remedial response at 
Upper Bluff and Kreher Park where contaminants remain in subsurface. Conduct MNR 
monitoring of sediments. 

Scenario 10 
r- Sediments: Altemative SED-6 - Using excavation equipment, remove in the dry all near 

shore sediment and wood debris. In addition, remove wood debris from offshore 
sediments and mechanically or hydraulically dredge remaining offshore sediments. After 
dredging/excavation is completed, place six inches of clean fill on dredged areas for 
lakebed stabilization. Dewater and stabilize sediments at Kreher Park area and treat 
vsastewater; discharge treated wastewater to lake. Transport stabilized sediments offsite 
tC) NR 500 licensed landfill or thermal treatment. Dispose of or bum wood debris 
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separately. 
> Kreher Park: Limited soil/source removal with ex-situ thermal treatment (Altemative S-

5A) and containment using engineered surface and vertical barriers with groundwater 
extraction as hydraulic control (Alternative GW-2A). Alternative GW-2A includes caps at 
Kreher Park to limit groundwater recharge. Shallow groundwater extracted from the 
contained area for hydraulic control would be treated onsite and discharged to the lake or 
POTW. In-situ chemical oxidafion (GW-6) can be used to possibly enhance groundwater 
treatment. 

> Upper Bluff/Filled Ravine: Limited soil removal with ex-situ thermal treatment 
(Alternative S-5A) and containment using engineered surface and vertical barriers with 
groundwater extraction as hydraulic control (Alternative GW-2A). Altemative GW-2A 
includes caps to limit groundwater recharge. Shallow groundwater extracted from the 
contained area for hydraulic control would be treated onsite and discharged to the lake or 
POTW. In-situ chemical oxidafion (GW-6) can also be used to possibly enhance 
groundwater treatment. 

> Copper Falls Aquifer: Enhance existing groundwater extraction system (GW-9B). In-
situ chemical oxidation (GW-6) or in-situ treatment via ozone sparge (GW-3) can be used 
to possibly enhance groundwater treatment. 

> Conduct O&M and Long-Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite or from the contained area with groundwater. 
Fluid levels within the contained area will also need to be monitored to ensure that 
groundwater remains at or below the design elevation. Complete annual inspections to 
ensure integrity of surface barriers and repair damage as needed. Conduct MNR 
monitoring of sediments. 

>• Institutional controls: Implement land use controls as part of remedial response at 
Upper Bluff and Kreher Park where contaminants remain in subsurface and for shallow 
groundwater in contained areas. 

9.2 Common Elements and Distinguishing Features of Each Alternative 

A common element of most ofthe cleanup scenarios is institutional controls to limit the future 
use of portions ofthe Site to prevent contact with contamination that remains at the Site or to 
ensure that the contaminated water is not used for drinking water purposes after construction of 
the remedy until groundwater cleanup goals are attained. In addition, most altematives include 
long-term monitoring and maintenance ofthe surface barriers and caps to make sure remaining 
buried pollution is not moving otf-site. None ofthe cleanup altemafives EPA considered rely 
exclusively on institutional controls to achieve protectiveness. Monitoring and institutional 
controls to ensure the effectiveness ofthe cleanup are elements of all the cleanup altematives 
except the "no action" alternative. 

Another common element of most ofthe cleanup scenarios is containment, removal and in-situ 
treatment of contaminated soil, sediments and groundwater. This will result in the generation of 
solid waste (soil and sediment) and wastewater (from sediment de-watering, excavation de-
watering, and long-term groundwater extraction). The solid waste will have to be treated or 
disposed off-site, and the wastewater will have to be treated before being discharged under most 
ofthe cleanup scenarios. Each ofthe remedies will include a vertical barrier (e.g., sheet pile) at 



Krelier Park. This barrier will help prevent further migration of source materials to the 
sediments and surface water of Chequamegon Bay and Lake Superior. In addition, most ofthe 
sedimen: remedies will require six inches of cover for lakebed stabilizafion. 

The esfimated time for completion of remedial actions for Scenarios 2 through 10 will be 3 to 4 
years, although groundwater treatment will be an ongoing activity for a longer period of time. 
The estimated total cost for Scenario 1 is $0. The estimated total costs for Scenarios 2 through 
10 range from $40 million up to $123 million. 

10.O Summary of Comparative Analysis of Alternatives 

Thi 5 section explains EPA's rationale for selecfing the preferred altemative. To support the 
selection ofa remedial action EPA must document in a record of decision all facts, analyses of 
facts, and site-specific policy determinations considered in selecting the remedy, including an 
ciplanalion of how the nine evaluafion criteria were used to select the remedy. (40 CFR 
300.430(f)(5 )(i)) EPA must consider nine criteria when evaluating remedial altematives to 
ensure that important considerations are factored into remedy selection decisions. (40 CFR 
300.430(f)(5 )(i)) These criteria, described in detail in the NCP at 40 CFR 300.430(e)(9)(iii), are 
derived from the statutory requirements of Secfion 121 of CERCLA, 42 USC § 9621, the NCP, 
as well as other technical and policy considerations that have proven to be important when 
sek Cling remedial altematives. When selecting a remedy for a site, EPA conducts a detailed 
analysis ofthe remedial altematives consisting of an assessment ofthe individual altematives 
against each ofthe nine evaluation criteria and a comparative analysis focusing upon the relative 
per ormance of each altemative against those criteria. This section summarizes the comparative 
analysis of altematives presented in the detailed analysis secfion ofthe RI/FS Report. 

The nine evaluation criteria are described in more detail below. 

Th reshold Criteria 
Fhieshcld criteria are standards that all altematives must meet in order to be eligible for selection 
as a nmiedy for the Site. (NCP §300.430(f)(l)(i)(A)) There is little flexibility in meeting the 
thn.-shold criteria. If ARARs cannot be met, a waiver may be obtained where one or more site 
excepfions occur as defined in the NCP. 

Overall Protection of Human Health and the Environment. Protectiveness is the 
main requirement that remedial actions must meet under CERCLA. It is an 
a.'jsessment of whether each altemafive achieves and maintains adequate 
protection of human health and the environment. A remedy is protective if it 
eliminates, reduces, or controls all current and potential risks posed by the site 
through each exposure pathway. Treatment, engineering controls, and/or 
institutional controls can be implemented to control exposure and thereby ensure 
reliable protection of human health and the environment over time. In addition, 
implementation of a remedy cannot result in unacceptable short-term risks or 
cross-media impacts on himian health and the environment. 
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Compliance with ARARs. Section 121(d) of CERCLA and the NCP at 40 CFR 
300.430(f)(l )(ii)(B) require that remedial actions at CERCLA sites must attain 
legally applicable or relevant and appropriate Federal and State requirements, 
standards, criteria, and limitations (referred to as "ARARs") identified at the fime 
of ROD signature unless such ARARs are waived under CERCLA section 
121(d)(4) and the NCP at 40 CFR 300.430(f)(l)(ii)(C). Compliance with ARARs 
is a statutory requirement of remedy selection. This criterion is used to determine 
whether the selected alternative would meet the ARARs idenfified in Appendix C 
to this ROD. A di.scussion ofthe compliance of each altemative with chemical-, 
locafion-, and action-specific ARARs is included. 

Primary Balancing Criteria 
Five balancing criteria are used to compare altematives. (40 CFR 300.430(f)(l)(i)(B)) These 
represent the standards upon which the detailed evaluation and comparative analysis of 
altematives are based. A high rating for one criterion may compensate for a low rating on 
another of the balancing criteria 

Long-Term Effectiveness and Permanence. Long-term effectiveness and permanence 
reflects CERCLA"s emphasis on implementing remedies that will protect human 
health and the environment in the long term. Under this criterion, results ofa 
remedial altemative are evaluated in terms ofthe risk remaining at the Site after 
the remedial action is complete. The primary focus ofthe evaluation is the extent 
and effectiveness ofthe actions or controls that may be required to manage the 
risk posed by treatment residuals or untreated wastes. 

Factors to be considered and addressed are magnitude of residual risk, adequacy 
of controls, and reliability of controls. Magnitude of residual risk is the 
assessment ofthe risk remaining from untreated waste or treatment residuals after 
remediation. Adequacy and reliability of controls is the evaluation ofthe controls 
that can be used to manage treatment residuals or untreated wastes that remain 
onsite. 

Reduction of Toxicity, Mobility, or Volume through Treatment. This criterion 
addresses the statutory preference for remedies that employ treatment to 
significantly reduce the toxicity, mobility, or volume ofthe hazardous substances. 
That preference is satisfied when treatment is used to reduce the principal threats 
at a site by destroying toxic chemicals or reducing the total mass or total volume 
of affected media. This criterion is specific to evaluating only how the treatment 
reduces toxicity, mobility, and volume. Specifically, the analysis will examine 
the magnitude, significance and irreversibility of reductions. 

Short-Term Effectiveness. This criterion examines the short-term impacts associated 
with implementing the alternative. Implementation may affect workers, the 
neighboring community, or the surrounding environment. Short-term 
effecfiveness also includes potential threats to human heahh and environment 
associated with excavation, treatment and transportation of hazardous substances; 
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potential cross-media impacts ofthe remedy; and the time required to achieve 
protection of human health and the envirormient. 

Implementability. Implementability considerations include technical and administrative 
feasibility ofthe altemafives, as well as the availability of goods and services 
(including treatment, storage or disposal capacity) associated v/ith the alternative. 
Implementability considerafions often affect the fiming of remedial actions (for 
example, limitations on the season in which the remedy can be implemented, the 
nimiber and complexity of material handling steps, and the need to secure 
technical services). Onsite activities must comply with the substanfive parts of 
applicable permitting regulafions. 

Cost. The detailed cost analysis of altematives includes capital costs (both direct and 
indirect) and annual operation and maintenance costs incurred over a period of 50 
years in accordance with EPA guidance Guide to Developing and Documenting 
Cost Estimates During the Feasibility Study. The focus during the detailed 
analysis is on the net present value of these costs. 

The cost estimates are prepared to have accuracy in the range of-30 to +50 
percent. The exact accuracy of each cost estimate depends upon the assumptions 
made and the availability of cosfing information. Net present value will be 
calculated assuming the current discount rate established by the Office of 
Management and Budget. 

Modifying Criteria 
Mo:lifying criteria are evaluated by addressing comments received after the state and the public 
have reviewed and commented on the Proposed Plan. (40 CFR 300.430(f)(l)(i)(C)) 

State Acceptance. This criterion evaluates the degree to which the state supports the 
various remedial altematives, primarily the selected remedy. This criterion also 
may evaluate any technical and administrative concems the state has expressed. 

f'ommunity Acceptance. This criterion evaluates the issues and concems the public may 
have regarding the various remedial altematives presented in the Proposed Plan. 

The full text ofthe detailed analysis ofthe ten remedial alternatives against the nine evaluation 
crit.^ria (including both the individual analysis and the comparative analysis) is contained in the 
FS Report for the Ashland/NSP Lakefront Site, which is part ofthe Administrative Record for 
the Site. Because the two Modifying Criteria could not be fiilly evaluated until the public 
comment period was over, they were not evaluated in the FS. The State's acceptance ofthe 
selected remed> is documented in the letter at Appendix B). The community s acceptance ofthe 
selected remedy is documented in the public comments received and the Responsiveness 
Summary at Appendix A, that contains a more detailed discussion of public comments received. 
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This section ofthe ROD presents a comparafive analysis ofthe remedial altemafives presented 
for the Site. The purpose ofthe comparative analysis is to identify the relative advantages and/or 
disadvantages of each remedial action alternafive. 

10.1 Overall Protection of Human Health and the Environment 

Soil Alternatives: Alternative S-l (no action) offers no additional protection for human health 
and the environment because no additional actions would be taken to address soil contamination 
at the Site. Alternative S-3B (unlimited removal and off-site disposal) offers the highest level of 
protection of human health and the environment in the long term because all fill and 
contaminated soil would be removed. Alternative S-3A (limited soil/source removal and off-site 
d\s^os?A), Alternative S-5 A (limited removal and on-site thermal treatment), dind Alternative S-
5B (limited removal and off-site incineration) would also offer a high level of protection because 
these remedial responses would result in the removal ofa significant mass of contaminated soil 
that exceeds regulatory or risk-based standards. Alternative S-6 (limited removal and treatment 
by soil washing) would offer a moderate to high level of overall protection if this technology can 
be implemented to effectively reduce contaminant concentrations. Alternative S-2 (containment 
using engineered surface barriers) would eliminate the direct contact exposure route, but would 
provide a low level of overall protection because soil (and groundwater) contamination would 
remain. AlternativesS-4A and S-4B (limited and unlimited removal and on-site disposal) would 
provide a moderate level of protection because highly contaminated material from the Upper 
Bluff area and the former coal tar dump area would be consolidated into a disposal cell at Kreher 
Park. 

Although unlimited removal for Alternative S-3B (unlimited removal and off-site disposal) 
would provide a high level of human health and environmental protection, limited soil/source 
removal for Altematives S-3 A. S-5.A. S-5B, and S-6 would also provide a high level of 
protecfion because these remedial responses would result in the removal ofa significant mass of 
contaminated soil in excess of regulatory or risk-based standards. Although Alternatives S-2 and 
S-4 would result in the containment of contaminated materials, which would be inaccessible to 
humans or biota, thereby reducing risk, the overall level of protection is lower because there is 
no reduction of contaminant mass. 

Groundwater Alternatives: Alternative GW-1 (no action) offers no additional protection for 
human health and the environment because no additional actions would be taken to address 
groundwater contamination at the Site. Alternatives GW-2A and GW-2B (containment using 
surface and vertical barriers) and Alternative GW-5 (in-situ treatment using PRB walls) offer an 
overall moderate level of protection because contaminants will be left on site. Under these 
altematives shallow ground water contamination would be contained and inaccessible to humans 
or biota, thereby reducing risk, but the alternatives offer no protection for the underlying Copper 
Falls aquifer. Alternatives GW-9A and GW-9B (removal using groundwater extraction wells) 
can be used for shallow and deep groundwater, but offer a moderate level of protection of human 
health and the environment in the long term because operation will require an extended period to 
achieve RAOs. Alternatives GW-4 (surfactant injection and removal), GW-6 (chemical 
oxidation), GW-7 (ERH) and GW-8 (steam injection), which all use in-situ treatment methods, 
offer adequate levels of protection because each alternative would result in the removal of 

65 



significant contaminant mass, NAPL in particular, from the subsurface. Alternative GW-3 
(o;':onc sparge) is not effective in addressing NAPL. 

Sediment Alternatives: Alternative SED-1 (no action) offers the least protection of human 
health and the environment, as no additional actions would be taken to address contaminated 
s<;diirients in the bay. Alternative SED~2 (CDF) assures protection of human health and the 
env nmment by eliminating access to impacted sediment. Under this alternative, there is no 
destruction of COCs, but these materials would be permanenfiy contained and inaccessible to 
htinians ov biota, thereby reducing risk. Alternative SED-3 (subaqueous capping of a portion of 
the -editnent and removal ofthe remainder) is also protective of human health and the 
environment, because it would isolate a portion ofthe contaminated sediments from exposure to 
humans or biota and would remove the remaining contaminated sediments. If that portion is 
thermally treated it reduces its volume and permanently eliminates its toxicity by treatment. If 
the sediment were to be sent off-site for disposal without treatment, then this altemative reduces 
in-sitii volume and eliminates exposure to humans and biota by transfer of these materials to an 
environment where access is controlled. There is no reduction in toxicity if the sediment that is 
rcmov ed is disposed in a landfill, although because a landfill is designed to prevent migration of 
or exposure to the contaminated sediments there would be no further releases to the environment 
or exposure to humans or ecological receptors. Alternative SED-4 (dredging) could also be 
pro1ectî  e of human health and the environment, because it results in decontamination of 
sed ment above the RAL and removes it from the aquatic environment. Due to the large amount 
of wood waste and free product in the near shore sediments, however, dredging this area would 
likely result in releases of COCs into the water column recontaminating on-site sediments and 
potentially impacting off-site areas. These conditions make it very difficult to implement a wet 
dredge remedy that would achieve the cleanup goal and performance standards established in 
this ROD to protect human health and the environment. Alternatives SED-5 and SED-6 (dry 
exca^'ation or combination of dredging and dry excavation) are protective of human health and 
the environment, because it results in decontamination of sediment above the RAL and removes 
it from the aquatic environment. Alternative SED-6, dry excavation ofthe near shore area, is 
also a more protective altemative than SED-4 (wet dredge) to remove near shore contamination 
because ofthe presence of large amounts of wood waste and free product in the near shore area 
thai could be released during dredging operations into the water column and environment 
exposing humans or ecological receptors to COCs. Alternatives SED-5 and SED-6, therefore, 
are more protective of human health and the environment than Alternative SED-4 (wet dredge) 
ci any other altemative that employs wet dredging of sediments in the near shore areas. 

10.2 Compliance with ARARs 

Soil Alternatives; Alternative S-l (no action) would not achieve compliance with ARARs and 
TBd's. .ilternativesS-2, S-4A, and S-4B (surface barriers, and limited and unlimited removal 
ciK on-:>ite disposal) must be implemented with a groundwater remedial response to achieve 
coripliance. If properly implemented, the remaining remedial responses could achieve 
compliance with ARARs and TBCs for soil. Implementation would require that engineering and 
con SI ruction actions be developed and completed in compliance with Federal and State ARARs 
in Appendix C to this ROD. 
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Groundwater Alternatives: .Alternative GW-1 (no action) would not achieve compliance with 
ARARs and TBCs. Compliance with AlRARs and TBCs would be met for the remaining 
remedial alternatives for groundwater. Implementation would require that engineering and 
construction acfions be developed and completed in compliance with Federal and State ARARs 
in Appendix C to this ROD. 

Sediment Alternatives: Alternative SED-1 (no action) would not comply with ARARs and 
TBCs. Alternatives SED-2 and SED-3 (CDF and subaqueous capping ofa portion ofthe 
sediment and removal ofthe remainder) would require placement ofa structure or deposit on the 
bed of navigable waters. The placement ofa structure or deposit must not be detrimental to the 
public interest, must not materially reduce the flood flow capacity ofa stream, and must not 
materially obstruct navigation. A confined disposal facility on the bed of Lake Superior does not 
meet these requirements for approval and, according to WDNR. cannot be permitted by the 
Department under Section 30.12, Wl Statutes. A bulkhead line may be established under Section 
30.11, WI Statute, however that bulkhead line must be in the public interest and shall conform as 
nearly as practicable to the existing shoreline. The proposed confined disposal facility in 
Alternative SED-2 (CDF) would not follow the shoreline and would not meet the public interest 
standards and therefore cannot be established using this statutorv' authority. Alternatives SED-4 
SED-5, and SED-6 (dredging, drv' excavation or combination of dredging and dry excavation) 
would be similar with respect to meeting ARARs and TBCs. as engineering and construction 
actions would be developed and completed in compliance with federal and state regulations. 

All the ARARs are presented in Appendix C to this ROD. 

10.3 Long-Term Effectiveness and Permanence 

Soil Alternatives: Alternative S-l (no action) would not provide any long-term benefit; no 
additional actions would be taken to address soil contamination at the Site. Alternative S-3B 
(unlimited removal and off-site disposal) would provide the highest effectiveness and 
permanence over the long term because all contaminated material and fill soil would be 
removed. AlternativeS-3A (limited removal and off-site disposal)./i//^/'/ifl//V^5-5/1 (limited 
removal and ex-situ thermal treatment). ar\d Alternative S-5B (limited removal and incineration) 
would also be highly effective and permanent over the long term because these responses will 
result in the removal ofa significant mass of contamination in excess of regulatory or risk-based 
standards. Alternative S-6 (limited removal and treatment by soil washing) would provide a 
moderate level of effectiveness and permanence over the long term; effectiveness would depend 
upon the reduction in contaminant concentrations that can be achieved with this technology. The 
long-term effectiveness of Alternatives S~4A and S-4B (limited and unlimited removal and on-
site disposal) is considered low t(3 moderate because contaminants would remain on site in a 
disposal cell constructed at Kreher Park. The long-term effectiveness of Alternative S-2 
(containment using engineered surface barriers) is considered low because constituents would 
remain at the site beneath the surface barriers. However, for Alternatives S-2, S-4A, and S-4B, 
contaminated material would be contained and inaccessible to humans or biota, thereby reducing 
risk. If properly implemented, a range of long-term effectiveness and permanence for all 
altematives (except Alternative S-I) can be achieved for all actixe remedial responses for soil. 
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Altemative S-2 (surface barriers) must be implemented in conjunction with a remedial response 
for :;rou;'idwater. 

(j'-rt'undwater Alternatives: Alternative GW-1 (no action) would not provide any long-term 
beni.Tit; no additional actions would be taken to address groundwater contamination at the site. 
Alternatives GW-2 and GW-5 (containment using surface and vertical barriers and in-situ 
trea ment using PRB walls) offer low levels of effectiveness and permanence over the long tenn. 
Although risk would be reduced by containment of contaminated material, contaminants would 
be left on site. Additionally, both are limited to shallow groundwater; neither is a feasible 
alternative for the underlying Copper Falls aquifer. Alternative GW-9 (removal using 
groi ndwater extraction wells) would provide a moderate level of effecfiveness and permanence 
ovei the long temi; operation would be required for an extended period to achieve RAOs. The 
remaining altematives have high levels of effectiveness and permanence over the long term 
because each technology would result in the removal ofa significant contaminant mass, NAPL 
in panicular. from the subsurface. 

Stidiment Alternatives: Alternative SED-1 (no action) would not provide any long-term 
benetit, as no remedial action would be taken and any potential risk associated with impacted 
sediment would remain. Although there would be no reduction in volume or toxicity ofthe 
contaminated sediment. Alternative SED-2 (CDF) still provides a moderate level of permanence 
and effectiveness over the long term. Since no sediment is treated, the toxicity ofthe material 
renicins the same, however accessibility and exposure to humans and biota is eliminated through 
containment. Alternative SED-3 (subaqueous capping of a portion ofthe sediment and removal 
of th." remainder) provides a high level of long-term effectiveness and permanence for that 
sediment which is removed and treated. For the contaminated sediment that is capped there is no 
destruction of COCs, but these materials are permanently contained and inaccessible to humans 
or bi >ta, thereby reducing risk. If the sediment that is removed is not treated but disposed in an 
NR5'JO licensed landfill exposure to humans and biota is eliminated through access restrictions. 
Alternatives SED-4, SED-5 and SED-6 (dredging, dry excavation or combination of dredging 
and drv excavation) would provide the highest effectiveness and permanence over the long tenn 
due t;) the permanent removal ofthe largest volume of sediment. However, due to sediment 
resid .lals after removal, it might take longer to reach long-term effectiveness and permanence 
using dredging urxder Alternatives SED-4 and SED-6. If treated, thermal treatment ofthe 
sediment would ehminate toxicity, reduce volume and is permanent. If the sediment that is 
removed is not treated but disposed in a licensed landfill, exposure to humans and biota is 
eliminated through access restricfions. 

10.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

Soil) ^Vlternatives: Alternative S-l (no action), S-2 (containment using engineered surface 
barriers). S-3A (limited removal and off-site disposal), S-3B (unlimited removal and off-site 
disposal), S-4A (limited removal and on-site disposal), andS-4B (unlimited removal and on-site 
dispoval) do not include treatment as a component ofthe remedy. Therefore, these altematives 
would not result in a reduction in the toxicity, mobility, or volume of contamination at the Site. 
Alternative S-5A (limited removal and ex-situ thermal treatment), and Alternative S-5B (limited 
remo^ al and incineration) would reduce toxicity, mobility and volume of approximately 14,000 
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cubic yards of contaminated soil which would be removed and either incinerated or thermally 
treated. Alternative S-6 (limited removal and treatment by soil washing) would result in a 
moderate degree of reduction of toxicity, mobility, and volume of contaminated soil, but would 
depend upon the reduction in contaminant concentrations that can be achieved with this 
technology. 

Groundwater Alternatives: Alternative GW-1 (no action) and Alternatives GW-2A and GW-
2B (containment using surface and vertical barriers) do not include treatment as a component of 
the remedy. Therefore, these alternatives would not result in a reduction in the toxicity, 
mobility, or volume of contamination at the Site. However, Alternatives GW-2A and GW-2B 
would reduce contaminant mobility for shallow groundwater, but not for the Copper Falls. 
Alternatives GW-9A and GW-9B (removal using groundwater extraction wells) would result in a 
reduction in the toxicity, mobilitv, and volume of contaminant mass through NAPL recovery and 
treatment, but operation would be required for an extended period to achieve RAOs. 
Implementation ofthe remaining in-situ treatment altematives/IZ/^r/ifl/Zves GW-3 (In-situ 
treatment using ozone sparge), GW-4 (In-situ treatment using surfactant injection and removal 
using dual phase recovery). GW-5 (In-situ treatment using permeable reactive barrier walls), 
GW-6 (In-situ treatment using chemical oxidation), C^-Z (In-situ treatment using electrical 
resistance heating), and GW-8 (In-situ treatment using steam injection) would reduce the 
toxicity, mobility, and volume of contaminated groundwater. However, the amount of volume 
reduction would vary for each ofthe in-situ treatment alternatives. 

Sediment Alternatives: Alternatives SED-1 (no action) and SED-2 (CDF) do not include 
treatment as a component ofthe remedy. Therefore, these alternatives would not result in a 
reduction in the toxicity, mobility, or volume of contamination at the Site. Alternative SED-3 
(subaqueous capping ofa portion ofthe sediment and removal ofthe remainder) would reduce 
toxicity, mobility and volume of approximately 78.000 cubic yards of sediment which would be 
pemianently removed from the environment and thermally treated. The sediment remaining 
under the cap would have reduced mobility and since it would be inaccessible to humans or 
biota, it would eliminate exposure and risk. The inherent toxicity of that sediment remaining 
under the cap would not be reduced. Alternatives SED-4, SED-5, and SED-6 (dredging, dry 
excavation or combination of dredging and dry excavation) would have the greatest degree of 
reduction of toxicity, mobility, and volume of contaminated material. Approximately 134,000 
cubic yards will be removed and thermally treated. Flowever, due to sediment residuals after 
removal via dredging of near shore sediments and free product co-located with wood waste. 
Alternative SED-4 would not reduce toxicity, mobility or volume of contaminated sediments as 
well as Alternatives SED-5 and SED-6. 

10.5 Short-Term Effectiveness 

Soil Alternatives: Implementation of Alternative S-l (no action) would not achieve RAOs or 
improve environmental impacts in the short term. Because there is no remediation, there would 
be no exposure to the community and workers during implementation. The remaining 
altematives would improve environmental impacts in the short term, but require varying degree 
of effort to protect the community and workers during remediation. Implementation of 
Alternative S-3B (unlimited removal and off-site disposal) would result in the most significant 
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on and off-site disturbance and require the highest levels of effort for this protection. 
Alternatives S-4A and S-4B (limited removal and on-site disposal) would result in no off-site 
disturbance; site disturbance would be limited to the site, and would require a moderate level of 
effort foi" protection. Alternative S-2 (containment using engineered surface barriers) would 
result in minimal on-site disturbance, and no off-site disturbance. Because the remaining 
alternatives include limited removal of highly contaminated soil, they would require high levels 
of e [flirt for worker and community protection. Engineered controls and monitoring would be 
implemented as needed for all altematives to maximize short-term effectiveness for soil. 
Alternative S-2 (surface barriers) must be implemented in conjunction with a remedial response 
for j.'roundwater. 

C re und water Alternatives: Implementation of Alternative GW-1 (no acfion) would not 
achiir^e RAOs or improve environmental impacts in the short-term, but it would not pose any 
implementation risks to the community and workers during remediation. The .short-term 
effectiveness for the remaining altematives is considered high. Each altemative can achieve 
RA( )s and would reduce environmental impacts in the short term by removing contaminant mass 
or preventing the off-site migration of contaminants. The containment, in-situ. and removal 
technologies evaluated would require minimal effort to protect the community and workers 
during remediation. 

Sediment Alternatives: Alternative SED-1 (no action) would have the least short-term impact 
on human health and the environment, as impacted sediment would not be disturbed, and 
ctmlaminants would not potentially be released into surface water and air. Ofthe five active 
rem'.̂ dial options. Alternative SED-2 (CDF) would have the least short-term impact, as sediment 
would not be brought to shore for dewatering or treatment, but would be disposed in a CDF, a 
portion of which is subaqueous. Adequate controls would be in place to ensure worker and 
community safetv during remedial activities. All other altematives would have the potential of 
some short-term risk from release of volatile emissions during debris removal and onshore 
dewatering and/or treatment and transportation. In addition, Alternatives SED-3, SED-4 and 
SED-6 could have some short-term risk from the COCs being re-suspended in the water column 
during dredging of sediments and impacts to the community during dewatering of sediments on
shore. The dry excavation of sediments in Alternatives SED-5 and SED-6 are the best methods 
to quickK remove COCs and achieve protection, but there are increased concems with worker 
safe:y in a dry excavation scenario, but dry excavation is a commonly used technology and there 
are tTfective and reliable mitigative measures that will be developed during the design phase for 
the remedial action. Alternative SED-5 presents greater difficulty in implementing mitigative 
measures because it would require a dry excavation ofthe entire bay, not just the near shore 
areaN tinder Alternative SED-6. 

10.6 Implementability 

Soil Alternatives: Alternative S-l (no action) would require the least amount of effort, as no 
reini.'dy would be implemented. Alternative S-3B (unlimited removal and off-site disposal) 
would result in significant site disturbance, and would be the most difficult to implement. 
Alternative S-6 (limited removal and treatment by soil washing) may require a bench scale 
tn^alab'ility study and pilot test to evaluate its implementability. Alternatives S-4A andS-4B 
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(limited removal and on-site disposal) would require a variance from the State of Wisconsin for 
siting the landfill at Kreher Park. Obtaining a variance from the State of Wisconsin may be 
difficult, which could cause a significant delay in implementing the remedial response action. 
The remaining limited removal altematives are highly implementable. 

Groundwater Alternatives: Alternative GW-1 (no action) would require the least amount of 
effort, as no remedy would be implemented. Alternatives GW-2 and GW-5 (containment using 
surface and vertical barriers and in-situ treatment) have a very high degree of implementability. 
The remaining altematives have a high degree of implementabilitv. However, buried structures 
in the Upper Bluff area and the wood waste layer at Kreher Park may limit the effectiveness of 
in-situ treatment for shallow and deep groundwater in these areas. Removal ofthe buried 
structures concurrent with remedial alternatives evaluated for soil may ease implementation of 
the in-situ treatment and removal alternatives for the Copper Falls. If removal and disposal (on-
or off-site) or on-site treatment is selected as a remedial response for soil, or if containment is 
selected for shallow groundwater, in-situ treatment and/or removal would not be necessary for 
soil and shallow groundwater contamination because the contamination is being addressed. 
However, one or more ofthe in-situ and/or removal technologies evaluated would be required 
for the Copper Falls aquifer. 

Sediment Alternatives: Implementation of Alternative SED-l (no action) would be easy, as no 
action would be performed. Alternative SED-2 (CDF) would be more difficult to implement 
than Alternative SED-1. The technology and equipment that would be used for this altemative is 
readily available, and has proven to be reliable at other similar sites. However, because WDNR 
has indicated that the Governor and Legislature must approve Alternatives SED-2 and SED-3 
(CDF and subaqueous capping of a portion ofthe sediment and removal ofthe remainder), 
obtaining authorization to proceed is uncertain. The impact on schedule for implementation of 
the remedy would also be significant. Alternatives SED-2, SED-3, and SED-4 (dredging), 
require confirmation sampling and possible redredging if performance standards are not met as 
the dredging proceeds. The need for confirmation sampling and possible redredging makes 
implementation more difficult. Alternatives SED-3 and SED-4. which mechanically or 
hydraulically dredge about four feet of v/ood debris and sediment before capping, or 
mechanically or hydraulically dredge all sediments greater than 9.5 ppm, would be difficult to 
implement, as additional equipment, technology, and permitting would be required to perform 
the dewatering, thermal treatment, and disposal of sediment as well as for implementation of 
engineering controls for volatilization. The amount of wood waste and presence of free product 
also present difficult implementation challenges in order to control the release of contaminants 
and recontamination of sediments. Furthermore, the capping component included as part of 
Altemative SED-3 would add additional complexity to the implementafion of this altemative. 
Alternative SED-5 and SED-6 i dry excavation or combination of dredging and dry excavation) 
would be difficult to implement because ofthe need to install safe and watertight enclosures, 
pump the surface water out, keep water out (from seepage and precipitation), and engineering 
controls for volatilization. Alternative SED-5 is more difficult to implement in this regard since 
it involves the entire bay whereas Alternative SED-6 would only require these controls in the 
near shore area. A dry excavation ofthe whole bay or inner bav. however, is an efficient and 
effective way to remove the significant amount of wood waste and free product since work is not 
taking place in the ''wet'' (i.e.. in water) making it possible to see what is being removed without 
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the "iced to control for the release of free product to the water column resulting in the 
reccntamination of sediment and volatilization of surface sheens and releases to the outer bay. 

10.7 Cost 

Soil Alternatives: There are no costs associated W\th Alternative S-l (no action) because no 
remedial activities would be conducted. For the Upper Bluff area, the Alternatives S-3B 
(tinlirnitcd remov al and off-site disposal) and S-5B (limited removal and incinerafion) yield the 
higfiest costs. Alternative S-6 (limited removal and treatment by soil washing) yields the next 
highest cost, followed hy Alternative S-5A (unlimited removal and on-site thermal treatment). 
Alternative S-3A (limited removal and off-site disposal), and Alternatives S-4A and S-4B 
(limited and unlimited removal and on-site disposal) yielded lowest costs for the Upper Bluff 
area. .Alternative S-2 (containment using engineered surface barriers) would be the lowest cost 
remedial response for soil in the Upper Bluff area, but would likely need to be completed in 
con unction vvith a groundwater remedial response to be effective. Alternative S-3B (unlimited 
removal and off-.site disposal) also yields a high cost for Kreher Park. Alternative S-4B 
(unlimited removal and on-site disposal at Kreher Park) yields the next highest cost followed by 
Alternative S-6 (limited removal and treatment by soil washing). Alternative S-5A (limited 
rem:)val and on-site thermal treatment). Alternative S-2 (containment using engineered surface 
barriers). Alternative S-5B (limited removal and off-site incineration), and Alternative S-4A 
(limited removal and on-site disposal). Alternative S-3A (limited removal and off-site disposal) 
yields the lowest cost. 

Groundwater Alternatives: There are no costs associated -with Alternative GW-1 (no action) 
because no remedial activities would be conducted. For shallow groundwater. Alternatives GW-
2 and GW-S (containment using surface and vertical barriers and in-situ treatment) have high 
installation costs. .Annual O&M costs for GW-2 are high due to long-term groundwater recovery 
and disposal costs, but low for GW-5, which relies on in-situ treatment. Cost for implementati(5n 
ofthe in-situ treaiment Alternatives GW-6 (chemical oxidation), GW-7 {EKVf), and GW-8 (steam 
irje.tion) are also high with low annual O&M costs. Alternative GW-3 (ozone sparging) has 
low implementation and annual O&M costs. Implementation costs for Alternative GW-9 are the 
lowest, but it has high annual O&M costs for continued operation, which may be required for an 
extended period of time. 

For the Chopper Falls aquifer, in-situ treatment Alternatives GW-6 (chemical oxidation), GW-7 
(IIRH), and GW-8 (steam injection) have high implementafion costs. GW-6 has high O&M 
costs, and GW-7 and GW-8 have low O&M annual costs. In-situ treatment Alternatives GW-3 
(cizc'ne sparging), and GW-4 (surfactant injection) have low implementation costs, but high 
annual O&M costs. As with shallow groundwater, implementation costs for Alternative GW-9 
are ihe lowest, but it has high annual O&M cost for continued operation, which may be required 
for an extended period of time. 

Sediment Alternatives: Alternative SED-1 (no action) would be the lowest cost altemative. 
The cost for .Alternative SED-2 (CDF) would be greater than costs for Altemative SED-1 and 
SED-3 if construction ofthe CDF is required to meet ch. NR 504, WAC specifications and 
ann;)uring to the top ofthe sheet pile is required on the lake side. The cost to implement 

72 



Alternative SED-3 (subaqueous capping ofa portion ofthe sediment and removal ofthe 
remainder) would range between approximately $34 to 46 million depending upon whether the 
sediment is thermally treated or not. The cost to implement Alternative SED-4 (dredging) would 
range between approximately S45 to 64 million depending upon whether the sediment is 
mechanically or hydraulically dredged and whether it is thermally treated. Costs for 
implementation of Alternative SED-5 (dry excavation) are the highest among the alternatives 
and range between approximately $74 to 88 million depending upon whether the sediment is 
thermally treated. Costs for Alternative SED-6 (combination oi" dredging and dry excavation) 
would range between $63 and 77 million depending upon how the sediment is dredged and 
whether it is thermally treated. Altemative capping designs, for instance a three-foot cap (two 
feet of sand and one foot of rock for erosion control) with a carbon mat (three-feet of sand and 
one-foot of rock) would be several million dollars less than the four-foot cap upon which the cost 
estimates for Alternative SED-3 is based. 

The tables in Appendix O of this ROD (and in Appendix F ofthe FS) summarize the estimated 
costs associated with each ofthe remedial alternatives presented above. 

10.8 State Acceptance 

The State Agency, WDNR, was the lead agency at the Site prior to EPA taking the lead, and has 
continued to be involved in all steps ofthe RI/FS for the Site. The WDNR concurs with the 
selection of Scenario 10. A letter of concurrence from the State can be found in Appendix B. 

10.9 Community Acceptance 

During the public comment period on the Proposed Plan, the community expressed a few 
concems with the proposed remedy for the Ashland/NSP Lakefront Site, but overall expressed 
strong support for EPA's preferred alternative. In general, the community raised concems with 
the cost ofthe cleanup, but also expressed a preference for a remedy that is permanent and 
removes as much ofthe contamination as possible to prevent exposure and protect public health 
and the environment. NSPW and its consultants expressed concems with implementing a dry 
excavation sediment alternafive based on engineering and cost considerations. This ROD 
includes a responsiveness summary that summarizes the public comments and EPA's response to 
those comments. The responsiveness summary is included as Appendix A. 

11.0 Principal Threat Wastes 

The NCP establishes an expectation that EPA will use treatment to address the principal threat 
wastes posed by a site wherever practicable. In general, principal threat wastes are those source 
materials considered to be highly toxic or highly mobile which generally cannot be contained in 
a reliable manner or would present a significant risk to human health or the environment should 
exposure occur. Benzene was detected in the sediments approximately 1,000 times higher than 
the WDNR threshold effects concentration (TEC) and total PAHs were detected in the sediments 
approximately 6,000 times higher than the WDNR TEC. Oil slicks continue to form on the 
surface ofthe Chequamegon Bay during high-wind events due to the NAPL in sediments. The 
PAH and VOC free product and NAPLs found in the soils, groundwater and sediment at the 

73 



.^\sl:iand/NSP Lakefront Site are highly toxic. The NAPL and free product materials act as a 
reser '̂oil• for migration of contamination to groundwater, surface water, soil and sediment, and 
rcpteseni a potential source for direct exposure. Therefore, the NAPL and free product materials 
repiesent the principal threat waste at the Site. 

The selected remedy described in Section 12 of this ROD incorporates treatment ofthe principal 
threat wastes found in soils, groundwater and sediments to the maximum extent practicable. For 
exanple. the NAPL removed from the soil, sediment and groundwater will be sent off-site for 
treatment. The NAPL currently being extracted from the groundwater from the interim 
groundwater extraction system is sent to an off-site facility for treatment. 

12.0 Selected Remedy 

This section describes the selected remedy and provides EPA's reasoning behind its selection. 
Alternatives can change or be modified if new information is made available to EPA through 
further investigation or research. An appropriate range of altematives was developed, based 
upon initial screening of technologies, potential for contaminants to impact the environment, and 
site specific RAOs and goals. Appendix Q includes Figures showing what the various 
components ofthe selected remedy and altemate sediment remedy (SED-4) are expected to look 
like during implementafion ofthe remedy. 

12.) Identification ofthe Selected Remedy and Summary ofthe Rationale for its 
Selection 

Based on the analysis ofthe nine criteria as summarized in Section 10 of this ROD, the selected 
remedy for the Ashland/NSP Lakefront Site is Scenario 10 as described in Section 9.1 of this 
RO), This alternative represents the best balance of overall protecfiveness, compliance with 
AR\Rs. long-tenn effectiveness and permanence, cost, and other criteria. It is also the scenario 
favored by the WDNR and the community. Figures in Appendix Q show the expected 
implementation ofthe various components ofthe selected remedy. The selected remedy 
described in this section may change as a result ofthe remedial design and constmction 
processes. Any changes to the remedy selected in this ROD will be properly documented using a 
tecf nical memorandum in the Administrative Record, an ESD, or a ROD amendment, as 
appropriate. 

12.2 Description of the Selected Remedy 

The selected remedy is Scenario 10, which as described in Section 9.1 includes the following 
components: 

*'' Sediments: Altemative SED-6 - Using excavation equipment, remove in the dry all 
nearshore sediment and wood debris. In addition, remove wood debris from offshore 
sediments and mechanically or hydraulically dredge remaining offshore sediments. After 
dredging/excavation is completed, place six inches of clean fill on dredged areas for 
lakebed stabilization. Dewater and stabilize sediments at Kreher Park area and treat 
wastewater; discharge treated wastewater to lake. Transport stabilized sediments offsite 
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to NR 500 licensed landfill or thermal treatment. Dispose of or bum wood debris 
separately. 

> Kreher Park: Limited soil/source removal with ex-situ thermal treatment (Alternative S-
5A) and containment using engineered surface and vertical barriers with groundwater 
extraction as hydraulic control (Alternafive GW-2A). Alternative GW-2A includes caps 
at Kreher Park to limit groundwater recharge. Shallow groundwater extracted from the 
contained area for hydraulic control would be treated onsite and discharged to the lake or 
POTW. The remedy will serve to restore the shallow groundwater to its beneficial use by 
reducing contaminant levels in groundwater. In-situ chemical oxidation (GW-6) can be 
used to possibly enhance groundwater treatment. 

> Upper Bluff/Filled Ravine: Limited soil removal with ex-situ thermal treatment 
(Altemative S-5A) and contaimnent using engineered surface and vertical barriers with 
groundwater extraction as hydraulic control (.Alternative GW-2A). Alternative GW-2A 
includes caps to limit groundwater recharge. Shallow groundwater extracted from the 
contained area for hydraulic control would be treated onsile and discharged to the lake or 
POTW. The remedy will serve to restore the shallow groundwater to its beneficial use by 
reducing contaminant levels in groundwater. In-situ chemical oxidation (GW-6) can also 
be used to possibly enhance groundwater treatment. 

> Copper Falls Aquifer: Enhance existing groundwater extraction system (GW-9B). In-
situ chemical oxidation (GW-6) or in-situ treatment via ozone sparge (GW-3) can be used 
to possibly enhance groundwater treatment. Enhancing the existing groundwater 
extraction and treatment system (and possibly using in-situ treatment) will hydraulically 
control the groundwater contamination and NAPL in the aquifer. The remedy will also 
serve to make progress toward restoring groundwater to beneficial use. 

> Conduct O&M and Long-Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite or from the contained area with groundwater. 
Fluid levels within the contained area will also need to be monitored to ensure that 
groundwater remains at or below the design elevation. Complete annual inspections to 
ensure integrity of surface barriers and repair damage as needed. Conduct MNR 
monitoring of sediments. 

> Institutional controls: Implement land use controls as part of remedial response at Upper 
Bluff and Kreher Park where contaminants remain in subsurface and for shallow 
groundwater in contained areas. 

Each of these components ofthe selected remedy is described in greater detail below. 

Sediments: Altemative SED-6 - (Dry Excavation near shore/Dredging offshore) - Using 
excavation equipment, remove in the dry all near shore sediment and wood debris that exceeds 
the RAL of 2,295 ug tPAH/g OC (9.5 ppm tPAH dwt at 0.415% OC). In addition, remove wood 
debris from sediments outside the dry excavation area and mechanically or hydraulically dredge 
all targeted sediments that exceed the RAL. After dredging is completed, place six inches of 
clean fill/sand on dredged areas for stabilization. Dewater and stabilize sediments at Kreher Park 
area and treat wastewater to meet state and federal discharge limits; discharge treated wastewater 
to the lake or POTW. Thermally treat sediments or stabilize sediments to transport offsite for 
disposal to a NR 500 licensed landfill. If thermal treatment is determined to be more difficult 
and not cost effective, then off-site disposal of sediment at a NR 500 licensed landfill will be the 
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altemate remedy. Thermal treatment will be determined during the pre-design phase. Dispose of 
or bum wood debris separately. If a pre-design pilot test for wet dredging ofthe near shore area 
is conducted and indicates that dredging rather than dry excavation within the near shore area 
will attain the established performance standards and can be conducted in a manner protective of 
human health and the environment, then EPA, in consultation with WDNR, will recommend that 
an a temate sediment remedy (dredging) be implemented for both near shore and outer shore 
sediaienis and EPA will publish hs decision in an ESD. 

Thi.s alternative consists ofthe following components, the specifications of which may vary and 
will be finalized during the Remedial Design: 

1) Determine sediment with concentrations of PAH greater than 9.5 ppm tPAH/g dwt at 
0.415% OC. 

2) Delineation of near shore areas that contain NAPL-impacted sediments and substantial 
wood debris will be done during pre-design testing and may be refined during Remedial 
.Action. This will become the boundary ofthe near shore dry excavation area and the 
offshore dredging area. For purposes of this conceptual plan the boundary is assumed to 
be approximately 200 feet from the shoreline. Sheet piling would be constructed along 
the boundary between the near shore dry excavation area and the offshore dredging area. 

3) In order to control wave action on the near shore area containment wall (sheet pile), a 
wav e attenuation flotation device or breakwater wall will be installed at the outer 
boundary ofthe area to be remediated (north of 2900N). 

4) Lake water within the sheet pile containment would be removed with two 500 gpm, 
stand-alone pumps. Lake water pumped from within the containment will be 
ntanaged/treated by an adsorbent liquid phase activated carbon system sized to 
adequately remove contaminants of concem. The untreated lake water will be tested to 
provide contaminant mass loading data and the carbon will be changed out and 
regenerated based upon the contaminant load and testing for contaminants. The treated 
effluent will be discharged directly to Lake Superior following laboratory testing that 
shows compliance with WDNR water quality criteria and meet the substantive 
requirements for NPDES permit. 

5) Variable rate discharge pumps will be used to assist with dewatering sediments. 
\^'astewater obtained from sediment dewatering will be managed/treated with filtration of 
the solids followed by contaminant adsorption with liquid phase activated carbon filters. 
The wastewater will flow through bag or sand filters and will then flow into a liquid 
phase activated carbon system sized to remove contaminants of concem from the water. 
The wastewater will be tested to estimate the contaminant mass loading on the carbon, 
and the carbon will be changed out and regenerated on an as needed basis based on 
testing for contaminants. In addition, the effluent will be tested to show compliance with 
WDNR water quality criteria, and discharged to the lake. Alternatively, if surface water 
criteria are not initially met, the water will be contained and re-treated, and the system 
will be adjusted to treat the water fully. 

6) Wood debris and sediment will be prepared for loading and disposal by one ofthe 
following methods: Stabilizing wet, fine grained (silt and clay) sediments with reagents 
such as Type C fly ash and/or Portland cement and excavation of wood debris and 
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granular (sand and gravel) sediments on an impermeable asphalt pad to allow drainage of 
fluids by gravity flow. 

7) Sediment excavation/stabilization/dewatering will be performed with heavy equipment 
such as a crane with drag-line and/or tracked excavator and/or wheeled conveyor and 
displacement with a bull dozer. It is anticipated that all ofthe sediment volume will be 
thermally treated or disposed offsite. 

8) Imported clean sand will be used as backfill in the area where removal of sediment and 
wood debris is performed in the dry. Heavy equipment will be used to place the sand. 
Techniques for placement ofthe sand may include; pushing the sand into the excavation 
created by removal ofthe sediment and wood debris and'or placing sand from long-stick 
excavators positioned adjacent to the sheet piling or the shoreline. Temporary sand 
berms may be constructed to support equipment used for excavation. Material from these 
berms may later be used for backfill. 

9) Sediment outside the near shore containment will be removed using barge-based 
hydraulic or mechanical dredging. Dredge material w, ill be conveyed to shore-based 
dewatering facility. 

10) Excavated and dredged sediment will be dewatered on site using a settling pond and 
mechanical separation followed by on-site treatment of sediment and liquid and/or off-
site disposal of untreated sediment; 

11) If sediment is treated using thermal desorption or incineration it would be sent for off-site 
disposal at a solid waste or other landfill after treatment; 

12) If sediment is not treated on site but only stabilized, it would be sent to a NR 500 
permitted landfill for off-site disposal; 

13) Wastewater will be treated using flocculafion, clarification, sand filtering, and carbon 
filtering and discharged to the Ashland WWTP. Alternatively it could be discharged 
directly to Lake Superior if it meets DNR surface vvater criteria and the substantive 
requirements of an NPDES permit; 

14) Groundwater removed from a trench system that parallels the sheet pile wall on the land 
side will be treated with filtration, oil/water separation followed by treatment with liquid 
phase activated carbon. As with the other water that will enter the activated carbon 
system, water will be treated to comply with WDNR water quality criteria and discharged 
into the lake. 

15) Sediment areas outside ofthe dredge area where concentrations of PAH are greater than 
5.6 lag tPAH/g dwt at 0.415% OC will be monitored. 

Equipment that may be used for implementation of this alternative includes: 

• Construction of wave attenuation floatation device on lakeside of containment wall 
o Barge equipped with crane, pile driving hammer and steel sheet piles with 

interlock seal 
o Barge equipped vvith crane and carriage lift for placement of stone and barges 

loaded with blasted rock/cut limestone, or barges equipped with crane for 
placement of wave attenuafion device and dead-man 

o Hydrocarbon collection booms 
• Constmcfion of landside containment wall 

o Crane, pile driving hammer and sheet piles with interlock seal 
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o Hydrocarbon collection booms 
• Dewatering equipment - for removing water from bay, groundwater collection trench and 

sediment 
o Trailer mounted 500 gpm pumps 
o Variable rate (10-100 gpm) sump pumps 
o Sump pump for collection of drained sediment fluids from asphalt drainage pad 
o Mechanical dewatering equipment 

'• Water treatment equipment 
o Piping to lake or WWTP for treatment of water and collected fluids 
o Water treatment system 

• Oil/water separator 
• Bag filtration 
• Activated carbon adsorption 
• Sand Filtration 

• Sediment excavation equipment 
o Modular barges to provide access throughout containment areas, if necessary 
o Geiitechnical mats (e.g., Durabase) may be needed on crest of sand berms to 

provide support to heavy equipment 
c Bulldozers 
o Excavators 
o Crane equipped with drag-line to move sediment into position for handling and 

stabilization 
o Wheel mounted conveyors 

• Se:liment dredging equipment 
o Hydraulic 
o Mechanical 

• Sediment stabilization/drainage equipment 
o Backhoes 
o Compressors 
o Tanker tmcks containing reagent 
o .Asphalt drainage pad and sump 

• Disposal equipment 
D Transport to disposal location 

• Tmck 
» Monitoring equipment - to evaluate effectiveness of remedy 

o Groundwater monitoring wells 
o Piezometers for water level measurements 
r: Sediment sampling equipment 
;; Surface water sampling equipment 

Concept 

1 ndcr 1 his altemative, sediments greater than 9.5 ppm tPAH/g dwt at 0.415% OC would be 
removed regardless of depth. In some areas, sediments as deep as ten feet would be removed. 
Sediment removal under this altemative would be conducted with excavators, mechanical 
c ledger and hydraulic dredges. In some near shore areas, caissons could be constructed to 
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enable dewatering near shore areas, which would allow use of shore-based excavators to remove 
sediment. The efficacy of this latter approach could be determined during a pilot scale project. 

Engineering controls would need to be implemented to minimize volatilization of VOCs during 
dredging. This can best be evaluated during a pilot scale project. During dredging operations, 
turbidity curtains and floating hydrocarbon booms or sheet piling, if necessary based on the 
results ofa potential pilot study thai would be conducted during pre-design phase, would be 
deployed to minimize dispersal of suspended sediments or floating free phase. Site restoration 
would include placing at a minimum six inches of clean fill/sand on all areas that have been 
dredged. 

Removal is technically feasible for the Site, although several issues would have to be addressed 
in the design ofa dredging altemative. including control ofthe release of free-phase product and 
dispersal and volatilization of VOCs during dredging activities, as well as management of 
dredging residuals and handling ofa substantial amount of wood debris. Some aspects ofthe 
Site are more disposed to the use of mechanical dredges or excavators (e.g., debris removal), 
while other aspects favor hydraulic dredges, (e.g.. capture of free phase and minimization of 
volatilization). 

Implementation of Remedy 

Mobilization/Demobilization 

This includes mobilization and demobilization of all the equipment and facilifies needed to 
implement this alternative. 

Construction of Temporary Wave Attenuation Device 

Wave dampening will be required to minimize dynamic forces on the containment wall that will 
enclose the near shore area. \ partially assembled wave attenuator will be shipped to the Site on 
flat bed trailers. The device v/ill be unloaded and placed onto a work barge for assembly along 
the proposed alignment. Installation along the alignment will occur by placing concrete dead-
men along the alignment. The exposed rebar extending from the dead-men would be connected 
to metal shackles that are connected to a metal cable which connects to the metal rods on the 
wave attenuator. Adjustment ofthe cables length would be performed to maximize wave 
attenuation. 

During winter the wave attenuator could remain in-place or be pulled below the surface ofthe 
water to a depth that would be below the bottom ofthe ice that customarily forms in the bay. 
After ice out in the spring, the attenuator could be returned to its initial position by adjusting the 
cable attached to the dead-men. At the completion ofthe project the attenuator could be 
anchored to the bottom or cleaned and sold. 

A breakwater wall could also be utilized to minimize the wave action on the near shore area 
containment wall. In addition, if a breakwater wall is constructed, it could also be utilized as a 
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semi-permanent confinement system during the dredging of offshore sediments (as described in 
the Dredging of Offshore Sediments" section below). 

C OK lainment Wall Installation 

Landside containment wall construction will be performed by driving steel sheet piling that 
utilizes an interlock sealant to minimize seepage. The lake and landside sheet piling will be 
driven into the underlying Miller Creek formafion approximately 20 feet and 5 feet, respectively. 
Prior to driving the sheet piling, an exploratory trench will be excavated along the land wall 
alignment to a depth of approximately 10 feet below ground surface to remove obstacles or 
debris, that would prevent the sheeting from being installed. 

The lakeside containment wall will be constructed from a barge by driving PZ-35 steel sheeting. 
Preliminary structural analysis ofthe PZ-35 wall system without the use ofa breakwater wall 
indicates excessive deflections (around 12 to 14 inches of deflection at the top ofthe wall) when 
lateral forces from the lake waves are applied to the sheeting. Use ofa wave attenuator or 
breakv/aler wall decreases the wall deflection to a more desired defecfion of approximately 6 
inches or less. Decreasing wall deflection will also help reduce the volume of seepage through 
the wall located in the bay. The final design ofthe lakeside containment wall will be determined 
at the Remedial Design stage after geotechnical data is collected along the aligrmient. 

Following completion ofthe containment wall system, the water within the containment will be 
removed using trailer mounted 500 gpm pumps. The discharged water from initial pumping 
within the containment wall will be transported via pipeline to the WWTP and processed with 
minimal treatment. Variable rate discharge pumps will be deployed to reduce the water content 
ofthe sediments within the containment. This water will also be piped to the WWTP and treated 
before discharge. Details of treatment will be developed during Remedial Design. 

Exca vation/stabilization/disposal of near shore sediments 

The i.'xcavation ofthe wood debris in the near shore area will be performed w/ith tracked 
mounted excavators and a crane equipped with a dragline and bucket. The excavated wood 
debris and some ofthe sediments that underlie the debris will be placed on the impermeable 
asphalt drying pad to allowing additional drainage of trapped fluids. The drained wood debris 
will be loaded into tmcks for transport to the disposal facility or off-site facility for buming. 
Fluids collected at the drainage pad will be transferred to the WWTP and treated before being 
discharged. 

The silly/clayey sediments underlying the wood deposits will be stabilized with reagents prior to 
being loaded onto trucks for disposal. The reagent(s) will be ofa type that will help to absorb 
tht niajority ofthe remaining fluids within the silty/clayey sediments. Concrete Jersey barriers 
wi I be used to separate the stabilization activity from other activities. Stabilization ofthe 
sediments will be j)erformed by using a compressor to transfer the reagent provided in tanker 
truck^ :o the stabilization area. Mixing ofthe reagent with the sediments will be performed 
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using an excavator bucket andA r̂ bulldozers. The stabilized sediments will be loaded by 
excavator into trucks for transport to the disposal facility. 

The underlying sandy granular sediments will be removed and placed on an asphalt drainage pad 
to allow additional drainage of fluids. The sandy material will be moved to the drainage pad 
using wheel mounted conveyors and/or tracked excav ators and bull dozers. Drained sandy 
sediments will be loaded onto trucks for transport in closed watertight containers to a disposal 
facility. Fluids collected at the drainage pad will be transferred to the WWTP and treated before 
being discharged. 

As with other sediment alternatives, controls for minimization of volatile releases are available 
for onshore operations; however, volatilization control for near shore dry excavation would have 
to be investigated further during the pre-design phase . 

Dredsins of Offshore Sediments 

Sediments outside of near shore excavation area will be dredged using convenfional dredging 
technology. Dredging operations further from shore will require a semi-permanent confinement 
system in the bay (e.g., sheet pile wall, breakwater wall) at the outer edge (north) ofthe Site 
work area to minimize dispersal of suspended sediments or floating free phase. The details of 
the system and exact requirements will be fully delineated during the pre-design phase and 
Remedial Design for the sediment remedy. Sediments in this area are less contaminated and 
have less debris than the near shore excavation area, therefore, ii is anticipated that there will be 
less potential for dispersal of contaminated sediment. However, during dredging operations, 
turbidity curtains and floating hydrocarbon booms would be deployed to minimize dispersal of 
resuspended sediments or free-phase product. 

During Remedial Design dredging performance objectives will be developed for allowable rates 
of sediment resuspension during dredging based upon water quality standards that are protective 
of ecological receptors. These ^vill be u.sed for operafional control of dredging. Typically, 
performance objectives for resuspension are two or three-tiered and specify how dredging 
operations need to be modified if the action levels are exceeded. 

Sections 12.3 and 12.4 of this ROD discuss dredging performance standards and the remedial 
approach for sediments, respectively, including specifying under what conditions re-dredging 
would be necessary. 

Dredge material will be conveyed hydraulically or by barge to dewatering areas onshore. 

After dredging is completed, six inches of clean fill/sand would be placed on areas that are 
dredged for purposes of providing lakebed stabilization. A side benefit is that it will also provide 
a better habitat for recruitment of benthic macroinvertebrates and for spawning offish. The issue 
of dredged residuals management is discussed in Section 12.4. 



Vohttilization and Odor Control 

The e is a potential for volatilization during dry excavation of near shore sediments since areas 
would be exposed to the air. Although a dry excavation scenario was not explicitly modeled in 
the .\:;r Ejnissions Treatability Study, volatiles could disperse beyond the immediate vicinity of 
excavation and onshore treatment operations, depending upon ambient weather conditions. With 
the proximity ofa relafively large populafion in Ashland, this presents the possibility of 
unacceptable exposure unless volatiles can be controlled. 

Engineering controls would need to be implemented to minimize volatilization of VOCs during 
dredging. The need for and design of engineering controls for volafilization would need to be 
evaluated during a pilot scale project. 

Controls for minimization of volatile releases are available for dry excavation and onshore 
operations; however, volatilization control for operations on the water would likely have to be 
investigated further during a pilot scale project during pre-design, since tenfing over working 
dredges on the water is difficult and would add complexity to maintaining efficient dredge 
procuction rates. Beyond controls that can be employed by the dredge operaitor to minimize 
exposure of sediment to air there is little precedent for implementing engineering controls for 
volatilization at the dredge platform. Dredging areas with a high potenfial for release of volatiles 
during cooler periods ofthe year or when winds are predominantly offshore also may help 
miniiriize transport of volatiles to residential areas. However, it is likely thai dredging will be 
shut down in the colder months ofthe year and wind directions in the Ashland area are variable 
and sometimes unpredictable. 

Sediment DcMatering 

Dewatering ofthe sediment will be performed using variable rate discharge pumps that are 
placi.'d in sumps pits located within the containment area and adjacent to the outermost 
contiirmient wall. Additional drainage of wood debris and sandy granular sediments will be 
provided by placing these materials on the asphalt drainage pad built at the Kreher Park area. 
Sediment dewatering and seepage through the containment wall are estimated at 7,000 gal/day. 

B:.:̂ ^ ewa'er Treatment 

Water treatment includes bag/sand filtration, oil/water separation, adsorption v/ith activated 
carbi>n filter and related testing for O&M and discharge. Most ofthe systems are closed and 
should have minimal impact on air emissions. Discharge will be to the City of Ashland WWTP 
or to Lake Superior if it meets WDNR water quality criteria. Estimated total treatment quantity 
for tlie dredge in the dry option is 60,000,000 gallons. The total treatment volume is based on a 
project duration or"2 years. 

Sedii uent Treatment 

Sedi nenl treatment includes either stabilization for disposal in a NR 500 pennitted landfill or 
altcriatively, thermal treatment before land filling in a solid waste landfill. Eloth processes have 
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the potential to create some emissions in handling the dewatered sediment feed to the 
stabilizafion or thermal treatment systems. However, there is likely much lower emissions 
associated with sediment treatment than with the dewatering operations unless there is an upset 
in the operations. HTTD is again assumed to be the most cost elTective thermal method and is 
the basis for cost estimates for thermal treatment at this time. However addifional design testing 
would be needed to evaluate this choice. 

Sediment Disposal 

The disposal process will include the loading of sediment following drying and 
treatment/stabilization at the Site, and transportation to a commercial/industrial landfill or NR 
500 permitted landfill. Several scenarios were evaluated for this option, assuming a sediment 
quanfity of 133,000 cy based upon the sediment PRG, For purposes of cost estimation it is 
assumed one cubic yard of sediment will weigh 1.5 tons. 

Other Disposal Alternatives 

NSPW also may initiate siting of landfill per chapter NR 500 requirements in the Ashland area 
for solid materials removed from the Lakefront Site. This disposal option is dependent on the 
material volume. An analysis of siting a landfill per chapter NR 500 requirements in the 
Ashland area is presented in Appendix H ofthe FS. 

Ancillary Solid Wastes 

Waste such as PPE, construction debris and other types of solid wastes generated during the 
conduct of remedial acfivities can be disposed of at a local municipal landfill. The quantity 
generated will depend on the remedial altemative. PPE will be evaluated and handled in 
accordance with EPA guidance document to handle investigation derived waste (EPA 2007). 

Wood Waste 

Under this altemative there is the potential for generating a substantial quantity of wood waste. 
The wood waste ranges in size from savv'dust and chips to timber. Potentially, the larger debris 
could be bumed as fuel at the NSP Bayfront Power Plant located in Ashland. Some additional 
maintenance at the plant would be required to accommodate the wood debris but this is 
considered a viable opfion at this time and will evaluated further during remedial design. 

Kreher Park and Upper Bluff/Filled Ravine: For soils, Altemative S-5A - Limited soil/ 
source removal with ex-situ thermal treatment. Excavated soil would likely be treated on site by 
a mobile unit. Debris must be separated by size from material suitable for thermal treatment and 
transported offsite for disposal. Consequently, wood waste at Kreher Park and fly-ash and 
cinders in the Filled Ravine at the Upper Bluff area must be separated from NAPL-contaminated 
material encountered in these areas. Thennal treatment by LTTD or HTTD will be completed 
for suitable NAPL-contaminated fill material, and contaminated material not suitable for thermal 
treatment will be transported off-site for disposal. Fill material including fly ash and cinders that 
is not contaminated with VOC and PAH compounds will be returned to the excavation. 
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Thennal treatment will be performed on suitable fill material from areas with the highest levels 
of contamination. This includes the former gas holder area at the Upper Bluff, the NAPL in the 
Fill'.'d Ravine and contaminated soil encountered above the wood waste layer at Kreher Park; the 
underlying wood waste layer would not be suitable for thermal treatment. Key elements ofthe 
con.eptual design for ex-situ thermal treatment of material removed from these areas follows: 

1. .A mobile unit and ancillary equipment will be set up at Kreher Park because inadequate 
space is available at the Upper Bluff area. 

.?.. Demolition ofthe center section ofthe NSPW service center for excavation south of St. 
Claire Street will be required to access contaminated soil beneath this building at the 
Upper Bluff area. 

3. Removal (if existing asphalt pavement in the alley and courtyard area will also be 
required. 

4. All shallow water table wells screened in the fill soil unit will be abandoned prior to 
excavation. Piezometers screened in the underlying Copper Falls aquifer will be 
protected during excavation and backfilling activities and remain in place for future use, 

t'. Removal will include the excavation of soil containing NAPL, and the removal of buried 
structures {i.e. former gas holders) at the Upper Bluff area south of St. Claire Street. This 
area includes the excavation of unsaturated and saturated zone soils to a depth between 
12 and 15 feet for an area approximately 130 feet by 130 feet, yielding between 7,600 
and 9,400 cubic yards. Also included for removal will be soil containing NAPL in the 
Filled Ravine on the north side of St. Claire Street. This will include the excavation of 
saturated zone soil from the bottom five feet ofthe Filled Ravine where the clay tile and 
N/\PL were encountered. At the surface, this excavation area will be approximately 30 
b) 75 feet wide. An estimated 75 to 150 cubic yards of NAPL-contaminated soil will be 
removed from the base ofthe Filled Ravine. 

6, Removal will also include the excavation of unsaturated and saturated zone soils at the 
former coal tar dump area. This includes approximately 5 feet of contaminated soil in an 
area approximately 260 feet by 100 feet, yielding approximately 4,800 cubic yards. 

7 Deep exca\ ations or excavations completed near facility buildings may require shoring to 
support sidewalls. 

8 Groundwater seeping into the excavation will be collected, temporarily placed in holding 
tanks, and treated by the on-site treatment system prior to discharge to the sanitary or 
storm sewer. Discharge to the sanitary sewer system will require approval from the 
wastewater treatment plant, and discharge to a storm sewer will require a WPDES permit. 

9. Saturated and unsaturated zone material will be thermally treated to reduce contaminant 
mass and toxicity and retumed to the excavation as backfill. Material unsuitable for 
thermal treatment will be transported offsite for landfill disposal. Fill material not 
contaminated with VOC and PAH compounds will be retumed to the excavation as 
backfill. 

10. Site restoration at the Upper Bluff area will include the installation of new asphalt 
pavement as a surface barrier over the excavated area on both sides of St. Claire Street, 
and new asphalt pavement at the gravel covered courtyard area on the north side ofthe 
street. The existing street (inspected for water tightness and sealed or replaced as 
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needed) and new asphalt pavement on the NSPW property will prevent exposure to fill 
material beneath St. Claire Street and the NSPW storage yard. 

11. Site restorafion at Kreher Park will include backfilling excavated areas with clean fill 
material and installation of a new RCRA Subtitle D (ch. NR 500) cap over the excavated 
area. 

Long-term operafion and maintenance of backfilled areas will include groundwater monitoring, 
cap maintenance including the periodic inspection and repair of all asphalt and soil caps. 

For groundwater. Alternative CiW-2A - Containment using engineered surface and vertical 
barriers with groundwater extraction as hydraulic control. Containment for groundwater 
contamination consists of engineered surface barriers, vertical barrier walls installed in the 
aquifer, and extraction wells (hydraulic barrier wells). Surface barriers eliminate the direct 
contact exposure pathway. They also can reduce contaminant leaching from the unsaturated zone, 
by restricfing infiltrating water from contacting contaminated soil at areas where contaminated soil is 
present. Vertical barrier walls and barrier wells prevent the off-site migration of contaminants 
with groundwater. Institutional controls will be implemented as pan of this remedial response to 
prevent exposure to groundwater contamination remaining within the contained area until such 
time as groundwater cleanup standards are achieved. Long-term operation and maintenance will 
include groundwater monitoring to confirm contaminants are not migrating from the contained 
area. This will include fluid level monitoring and groundwater extraction to ensure the hydraulic 
head within the confined area remains at or below lake level. 

Engineered surface barriers, vertical hairier walls, and barrier wells are described below. 

Engineered Surface Barriers 

Engineered surface barriers are considered passive containment alternatives because the 
contaminated zone is not disturbed, and only minimal maintenance is required following 
implementation. Surface barriers include the following: 

• Asphalt cap; 
• Low permeability soil cap (i.e. 2 feet of clay with hydraulic conducfivity of less than 

10"̂  cm/sec); 
• Multi-layer cap with a minimum two-foot thick clay barrier, drainage layer, soil and 

vegetated top soil cover; and 
• Multi-layer cap with geomembrane (a minimum two-foot thick clay barrier, 

geomembrane, drainage layer, soil and vegetated top soil cover. 

At the Upper Bluff area, asphalt caps over the Filled Ravine as .surface barriers will be 
compatible with existing and future site use. At Kreher Park, a low permeability soil cap could 
be placed over the entire 11.6 acre parcel, but installation ofa clay cap over the entire park will 
require the removal ofthe existing marina parking lot, Marina Drive, and the former WWTP. 
New asphalt roads, parking lots, and/or slab on grade buildings could be then constructed on top 
ofa larger cap, or installed at select areas in place ofa cap for the entire park. These smaller 
surface barriers will be designed to be compatible with existing and future site use, and include 

85 



a.sphalt pavement for the marina parking lot and a low permeability cap for ihe former coal tar 
dump. Asphalt pavement over the gravel covered marina parking lot will reduce infiltration at 
this area. A surface barrier over the former coal tar dump area will reduce contaminant leaching 
ftori the unsaturated zone if contaminated soil remains in place. If the WWTP is removed, a 
clav cap or asphalt pavement could be installed at this area. 

Mu ti-layer caps will be compatible with on-site areas of unexcavated soil, especially at Kreher 
Pari;. Single layer asphalt and low permeability caps will meet 40 CFR Subtitle D requirements, 
and multi-layer caps will meet 40 CFR Subtitle C requirements. 

Grc undwater Extraction/Barrier Wells 

Harrier wells are considered active hydraulic containment altematives. Long-term operation 
(grc und^^ater extraction), maintenance, and monitoring will be required. Do^vn gradient barrier 
wells will be used for groundwater at the Upper Bluff and for the saturated fill unit at Kreher 
Par);. These wells will prevent contaminants from migrating offsite with groundwater. 

Vertical Barrier Walls 

Vertical barrier walls consist ofa slurry wall or sheet piling installed around the perimeter ofthe 
contaminated groundwater zone. A slurry wall is a low permeability barrier constructed by 
placing a low permeability material (slurry) in a trench around the perimeter ofthe contaminated 
groundwater mass. Sheet piling will consist of inter-locking sheets of steel pilings that form a 
continuous wall installed around the perimeter ofthe contaminated groundv/ater mass. 

For shallow groundwater, both types of vertical barriers could be anchored into the underlying 
low permeability Miller Creek Formation to create a barrier that will prevent contaminants in the 
sha low fill units from migrating offsite with groundwater. However, because groundwater in 
the Filled Ravine discharges to Kreher Park, vertical barriers will be used tc funnel groundwater 
from the Filled Ravine to Kreher Park, which will be enclosed by vertical barrier walls. 
1 ^ng.ineered surface barriers will be used with vertical barriers to minimize groundwater recharge 
to contained areas from infiltration. Key elements for the conceptual design ofa sheet pile 
ver ical barrier wall around the perimeter of Kreher Park follows: 

1. Site preparation will include clearing and gmbbing of small trees and bushes along the 
bluff and near the former seep area as needed. 

2. rMthough the former wastewater treatment plant will be located within the contained area, 
demolifion of this dormant facility may be required. 

3. \ vertical barrier wall will be placed around the perimeter of Kreher Park. This vertical 
banier will consist ofa sheet pile wall anchored into the underlying Miller Creek 
Formation. 

4. The sheet pile wall along the shoreline will be installed at an approximate depth of 25 
feet belo\v existing grade to allow the off-shore removal of sedimem; to a depth often feet 
adjacent to the sheet pile wall. The sheet pile wall on the south, east, and west sides of 
Kreher Park will be installed at an approximate depth of 16 feet below exisfing grade. 
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5. Surface barriers will be installed over the Filled Ravine to minimize groundwater 
recharge from infiltration, and the sheet pile wall on the south side of Kreher Park will 
terminate on the east anil west flanks ofthe Filled Ravine to create a "funnel"' for shallow 
groundwater discharge into Kreher Park. 

6. A groundwater diversion trench will be installed between the remainder ofthe south wall 
and the Upper Bluff area to divert groundwater that currently seeps from the Upper Bluff 
area into the Kreher Park till unit. 

7. At Kreher Park, site restoration will include installation of new asphalt pavement over the 
marina parking lot to minimize infiltration in this area. .Additionally, a low permeability 
soil cap will be placed over the former coal tar dump area, and if applicable, a soil cap 
over the disposal cell. 

8. Regrading and a storm water basin will be constructed within the confined area to 
manage storm water and restrict infiltration. The storm \\ ater basin will be lined to 
minimize seepage. 

9. Long-term operation and maintenance ofthe facility will include the removal of 
contaminated groundwaler, and annual inspection of surface barriers. A minimum of 15 
groundwater extraction wells will be installed to remove groundwater and reduce the 
hydraulic head within the confined area. Contaminated groundwater will be conveyed to 
a treatment system constructed on-site prior to discharge to a sanitary or storm sewer. 
Discharge to the sanitary sewer system will require approval from the City wastewater 
treatment plant, and discharge to a storm sewer will require a WPDES permit. 

10. The treatment system will include an oil water separator, transfer pumps, and air stripper. 
This remediation equipment will be housed in a small on-site treatment building. 

In-Situ Chemical Oxidation 

In addition to the remedial components described above, in-situ chemical oxidation (GW-6) can 
be used to possibly enhance groundwater treatment. This will be determined during the pre-
design phase. Chemical oxidation introduces strong oxidizing chemicals such as permanganate 
and peroxide into the subsurface to degrade VOCs and PAH compounds to CO2 and H2O end 
products. Permanganate or peroxide could be injected as liquid reagents through boreholes, 
wells, or mixed with a backhoe in .shallow trenches. Chemical oxidation has an added benefit of 
enhancing biodegradafion by increasing oxygen concentrations in the subsurface. Chemical 
oxidation could be performed on saturated and unsaturated zone soils by injecfing chemicals into 
the subsurface via borings or wells. 

In-situ chemical oxidation could be used for unsaturated and saturated zone contamination at the 
Upper Bluff. However, existing conditions at the Upper Bluff area (the NSPW facility building 
and buried gas holders) and at Kreher Park (wood waste layer) mav' limit implementability. 
Mixing reagent in shallow trenches would be the most effective treatment method at Kreher Park 
because contamination is present at shallow depths at the former coal tar dump area, and would 
be easily accessible. Because in-situ chemical oxidation reactions can result in the generation of 
off-gases, primarily CO2, passive venting or an active SVE system may be required to capture 
off-gases. The presence of N.APL may require multiple applications to lower contaminant 
concentrafions to acceptable levels. Key elements for the conceptual design for in-situ chemical 
oxidafion for shallow soil and groundwater at the Site follow: 
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I. Demolition ofthe center secfion ofthe NSPW service center south of St. Claire Street 
v,ould be required to access contaminated soil beneath the building at the Upper Bluff 
area. 

?.. Eletween 200 and 300 injection borings would be advanced in the Filled Ravine using a 
direct push drill rig. 

•. It is assumed that approximately 1,500 gallons of reagent would be injected into each 
boring. 

4, Injections would be completed in a controlled manner and monitored to ensure that 
reaction off-gases do not create unsafe conditions (i.e. explosive conditions). A 
minimum of 10 passive vent wells would be installed in the Filled Ravine to allow off-
gases to escape, which would minimize the subsurface migration of gases. Each vent 
w ell would be installed to an approximate depth of 20 feet with well screens 10 feet in 
length. Because the water table would intersect the well screen, these wells may also be 
used to recover fluids that rise to the surface in response to chemical reactions taking 
place in the subsurface. Recovered fluids would be placed in a holding tank and 
discharged to the on-site treatment system. 

;). Site restoration at the Upper Bluff area would include replacement of existing asphalt 
pavement and new pavement over the footprint ofthe demolished building south of St. 
C laire Street. New pavement on the north of St. Claire Street would also be installed to 
prevent infiltration into this section ofthe Filled Ravine. 

(). At Kreher Park, site preparation would include clearing and grubbing small trees and 
bushes along the bluff and near the former seep area as needed. 

''. Chemical oxidation at Kreher Park would be completed above and in the wood waste 
la\'er where DNAPL is encountered and at the former coal tar dump area by mixing 
reagent in a shallow excavafion. 

8. Additionally, between 100 and 150 injection borings would be advanced at the former 
seep area and near TW-11 where DNAPL has been encountered. A direct push drill rig 
would be used to advance these borings, and approximately 1,500 gallons of reagent 
would be injected into each boring. Existing wells MW-7 and TW-11 would be used as 
passive vent wells in these areas. 

9. Site restoration would include installation of new asphalt pavement over the marina 
piirking lot and a low permeability soil cap over the former coal tar dump area to 
minimize potential exposure to subsurface contamination and minimize infiltration. 

10. Regrading and a storm water basin would be constructed within the confined area to 
manage storm-water and restrict infiltration. 

11. Multiple applications may be needed to reduce contaminant levels to the extent 
practicable. Two applications were assumed for cost-estimating purposes. The first 
ap]3lication would be completed in a regular grid pattem over the treatment area, but 
additional applications would be completed within the treatment area as needed. 

Altht_̂ ugh chemical oxidation applications can be completed within a short period of time, the 
groundwater extraction system may be operated for several years. Long-temi groundwater 
mon toring to evaluate natural attenuation and institutional controls would be included with this 
remedial response. 
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Copper Falls Aquifer: Alternative GW-9B - NAPL Removal using Enhanced Groundwater 
Extraction System. Groundw ater extraction uses water as a carrier to remove both NAPL and 
dissolved phase contamination. The existing interim groundwaler extraction system currently 
extracts groundwater from one well installed at the mouth ofthe Filled Ravine, and groundwater 
and DNAPL from three low-How wells installed in the underlying Copper Falls aquifer. 
Enhanced removal at the Upper Bluff area will include installation of additional low-flow 
extraction wells in the Copper Falls aquifer to increase DNAPL removal rates, and continued 
operafion of existing wells EW-1, EW-2, and EW-3. This will also include continued operation 
of EW-4. Key elements for enhanced groundwater and NAPL extraction in the Upper Bluff area 
follow. 

1. A minimum of 12 extraction wells will be installed in the Copper Falls aquifer. 
2. Installation of lateral piping between each extraction well and the existing treatment 

building. 
3. Replacement of existing asphalt pavement south of St. Claire Street and new pavement 

north of St. Claire Street will be installed to reduce infiltration into the ravine fill. 
4. Recovered fluids will he treated on site prior to discharge to the sanitary or storm sewer. 

NAPL that is separated from the recovered fluids will be sent off-site for treatment and 
disposal. Discharge to the sanitary sewer system will require approval from the City 
wastewater treatment plant, and discharge to a storm sewer will require a WPDES permit. 
This will require upgrades to the existing treatment system (i.e. new oil water separator, 
and air stripper for increased volume). 

The groundwater extraction system at the Upper Bluff area may be operated for an extended 
period of time. Long-term groundwater monitoring will be required to evaluate natural 
attenuation and insfitutional controls will also be implemented as part of this opfion. Based on 
the historical operation ofthe existing system, a combined groundwater extraction rate of two to 
three gallons per minute (gpm) was used to evaluate long-term operation and maintenance costs. 
Additional wells will result in an increase ofthe combined fiow rate to 10 to 15 gpm, which will 
require an upgrade to the existing treatment system. 

In addition, implementation of in-situ chemical oxidation (GW-6) for the underlying Copper 
Falls would be more extensive; it may require groundwater extraction rather than soil vapor 
extraction. EPA's SITE program completed a demonstration pilot test to fhlly evaluate the 
implementability of this alternative at the Site. This will be determined during the pre-design 
phase. Chemical oxidation may also increase the mobility of NAPL recovered by extraction 
wells resulting in the removal of significant contaminant mass in a short time frame. Preliminary 
results from the SITE program pilot test indicate that injection into areas with NAPL 
contaminants resulted in an initial vigorous reaction followed by an increase in the mobility and 
recovery of NAPL. Key elements for the conceptual design for in-situ chemical oxidation for the 
Copper Falls aquifer follow: 

1. Between 250 and 500 injection borings would be advanced in the Copper Falls aquifer 
using a direct push drill rig, 

2. It is assumed that approximately 1,500 gallons of reagent would be injected into each 
boring. 
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}. E>;isting extraction wells EW-1, EW-2, and EW-3 would continue to operate during and 
after reagent injection. 

•1. A minimum of 7 additional extraction wells would be installed in the Copper Falls 
aquifer in borings advanced with hollow stem auger using a rotary drill rig. 

':. FLeco\ ered fluids would be treated on site prior to discharge to the sanitary or stomi 
sewer. This would require upgrades to the existing treatment system. Discharge to the 
sanitary sewer system would require approval from the City wastewater treatment plant, 
and discharge to a storm sewer would require a WPDES permit. 

S. Multiple applications may be needed to reduce contaminant levels to the extent 
practicable. Two applications were assumed for cost-estimating puq^oses. The first 
a]:>plication would be completed in a regular grid pattem over the treatment area, but 
additional applications would be completed within the treatment area as needed. 

Although chemical oxidation applicafions can be completed within a short period of time, the 
groundw ater extraction system may be operated for several years. Long-tenn groundwater 
nionitoring to evaluate natural attenuation and insfitutional controls would be included with this 
remedial response. 

Ozone Sparging 

Ozcne sparging is an in-situ chemical oxidation technology that can be used to oxidize and 
degrade contaminants in groundwater. Because ozone is a gas, it can be injected into the 
saturated zone as a gas via sparging. Sparging consists of injecting air or oxygen rich ozone into 
an aquifer as a gas through small diameter sparge wells. Commercially, ozone is generated by a 
high voltage discharge through air or oxygen in an ozone generator. Generally, yields are on the 
order of I to 3-percent ozone by volume in air and 2 to 6-percent ozone by volume in oxygen. In 
wat'.̂ r, o;?one decomposes to form free radicals. These free radicals are strong oxidizers and react 
with contaminants in water to form carbon dioxide and water. As an additional benefit, ozone 
treatmer.t increases the dissolved oxygen level in the water when any un-reacted free radicals 
coiTibine to form v\'ater and oxygen; the dissolved oxygen content in groundwater promotes 
biodegradation of contaminants. 

Ozcne sparging is typically used for dissolved phase contamination, but is typically not used in 
a.rct s where NAPL is present. If used for NAPL contamination, groundwater extraction will 
likely be needed because ozone/air injection may displace NAPL and/or cause a chemical 
reaction increasing the mobility of NAPL. This mobilized material is then recovered via 
extraction wells. It will be determined during pre-design whether ozone sparging will be used 
for :he Copper Falls aquifer. Key elements for the conceptual design of an ozone sparging 
system follow: 

1, .All sparge wells would be installed in soil borings advanced with a hollow stem auger by 
a rotary drill rig. 

2. Sparge wells would be installed on approximate 50-foot diameter centers, and one control 
panel will inject ozone into a cluster of 12 sparge wells. 

3 Six control panels would be needed for groundwater in the underlying Copper Falls 
aquifer. 
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4. All air lines between the sparge wells and control panels would be buried in shallow 
trenches. 

5. For the Copper Falls aquifer, the groundwater extraction system would be operated 
concurrent with the ozone sparge system to recover NAPL. 

The ozone sparge system may need to be operated for several vears. Long-term groundwater 
monitoring would be required to evaluate the effectiveness ofthe sparging and subsequent 
natural attenuation, and institutional controls would be included with this remedial response. 

Conduct O&M and Long-Term Monitoring: Collect groundwater samples to ensure 
contaminants are not migrating offsite or from the contained area with groundwater. Fluid 
levels within the contained area w ill also need to be monitored to ensure that groundwater 
remains at or below the design elevation. Complete annual inspections to ensure the integrity of 
surface barriers and repair damage as needed. Conduct MNR monitoring of sediments. The 
long-term monitoring will evaluate achievement ofthe specified action levels and will ascertain 
whether the remedial actions objectives were achieved. The sampling endpoints, monitoring 
frequency and criteria will be part ofthe approved O&M plan. 

Institutional Controls: Implement land use controls as provided under chapter 292 ofthe 
Wisconsin Statutes, as part ofthe remedial action to prohibit use of contaminated groundwater 
and restrict use of land at the Filled Ravine, Upper Bluff and Kreher Park to prevent exposure to 
contaminants that remain in groundwater and soil after implementation ofthe remedial action. 
Institutional controls to prohibit use of groundwater will be required until groundwater cleanup 
goals are achieved. 

Institutional Controls (ICs) are necessary to prevent interference with the remedy and to reduce 
human or ecological receptors" exposure to contaminants. ICs are defined as non-engineered 
instmments, such as administrative and legal controls, that help minimize potential for exposure 
to contamination and protect the integrity ofthe remedy. ICs are also required to assure long-
term protectiveness for those areas that do not allow for unlimited use and unrestricted exposure. 
ICs are also required to maintain the integrity ofthe remedy. At this Site, ICs are required to 
protect the cap (engineered remedy), and reduce potential exposure for all areas where residual 
contamination will remain. Also, interim ICs may be necessary to prevent exposure to 
contaminants which may be released during construction activities such as dredging, capping and 
placing of covers. Long-term protectiveness requires compliance with effective ICs. Hence, 
effective ICs must be implemented, monitored and maintained. 

Institutional controls will be identified as part ofthe remedial design process in an Insfitutional 
Control Implementation and Assurance Plan (ICIAP) for rev ievv and approval by EPA and 
WDNR. The required ICs may include property use controls (such as easements and restrictive 
covenants), governmental controls (including zoning ordinances and local permits), and 
informational devices (including signage and fish consumption advisories). The ICIAP shall 
identify parties responsible (i.e.. federal. State or local authorities or private entities) for 
implementation, enforcement, and monitoring and long-term assurance of each institutional 
control including costs, both short-term and long-term, and methods to fund the costs and 
responsibilifies for each step, 
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The ICIAP shall include maps, which shall describe coordinates ofthe restricted areas on paper 
and provide shape files in an acceptable GIS format (i.e., NAD 83) depicfing all areas that do not 
ailovv unlimited use/unrestricted exposure, where dredging is not allowed, and areas where ICs 
hav.- been implemented along with a schedule for updating them. The maps and information 
abo.it the ICs shall be made available to the public in at least several ways, such as a website that 
is easily accessible to the public and posted in the public library. In addition the ICIAP shall 
identify reporting requirements associated with each institutional control which shall include at a 
minirnuin an annual certification to EPA regarding the status and effectiveness ofthe ICs. The 
ICL\P shall also provide additional information to the public to assure protectiveness ofthe 
remedy (such as fish consumption advisories). 

12.Jt Performance Standards for Selected Sediment Remedy 

The folli.iwing table shows the relationship between the RAL and the overall cleanup goal for the 
selected sediment remedy, which is based on a surface weighted average concentration (SWA(?). 

Relationship Between Remedial Action Level and Cleanup Goal 

Concentration 

Remedial 
Action 
Le\el 
(1^.L) 

Cleanup 
Cioal 
(SWAC) 

2.295 ug tPAH/g OC 

Concentration 
Based on Organic 
Carbon Content of 

0.415%* 
9.5 ppm 

2.295 ug tPAH/g OC 
surface weighted 
average concentration 
acriiss entire remedial 
footprint 

No sample to exceed 
5,324 ugtPAH/gOC 
(also known as the 
•'not-to-exceed 
threshold'") 

Requirement 

9.5 ppm surface 
weighted average 
concentration across 
entire remedial 
footprint 

No sample to exceed 
22 ppm (also known 
as the "'not-to-exceed 
threshold") 

Excavate/dredge (depending on 
area) all sedirnents exceeding the 
RAL, as detennined by the 
characterization data collected 
during the Rl and/or additional 
pre-design sampling. 

SWAC to be measured following 
excavation/dredging actions, but 
prior to placement of lakebed 
stabilization layer. 

SWAC to be reconfirmed 
following placement of lakebed 
stabilization layer. 

" Based on the data collected during the Rl, 0,415% OC was determined to be the best representation ofthe 
OC content ofthe existing sandy-type sediments at the site. The sediments that will be present at the site 
follow ing completion ofthe excavation/dredging actions is anticipated to be similar to those upon which 
the 0,415% OC determination was based, but will need to be evaluated. If the OC content ofthe top layer 
cif sediments is lower than 0.415%, then a cleanup goal of 9.5 ppm for those sediments would not be 
protective. Ifnecessary, the 9.5 ppm cleanup goal will be adjusted based on the OC content ofthe 
sediments so that the 2,295 ug/g OC cleanup goal is achieved. 
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The sediment remedy implemented at the Site shall meet the following performance standards, or 
other equivalent performance standards approved by EPA: 

• All NAPL source material shall be removed, 

• All targeted sediments with PAH concentrations exceeding the RAL, as determined by 
the characterization data collected during the Rl and additional pre-design sampling data, 
shall be excavated/dredged (depending on the area). 

• 

• 

• 

• 

Upon completion of exca^'ation/dredging activities and prior to placement ofa lakebed 
stabilization layer, the SWAC cleanup goal (including the not-to-exceed threshold) shall 
be achieved, averaged across the entire remedial footprint. 

For dredging actions, surface water quality standards, as identified as ARARs, shall not 
be exceeded outside the containment area(s) or turbiditv curtains and floating 
hydrocarbon booms, including releases of NAPL sheens and/or turbidity. (A pre-design 
pilot test is needed to determine whether turbidity curtains and floafing hydrocarbon 
booms are sufficient to control releases during dredging in the further offshore areas, or 
whether sheet piling is needed to contain the area(s) being dredged. Sheet piling must be 
used for any dredging, including pilot test dredging, within the heavily-contaminated near 
shore area.) 

For dredging actions, surface water quality standards, as identified as ARARs, shall be 
achieved within and throughout the containment area(s) prior to any water within the 
containment area(s) being released to the larger water body. 

Air quality standards, as identified as ARARs, shall not be exceeded outside the 
exclusion zone (work/handling) or during the transport of contaminated media. 

All local, state and federal permitting requirements, ifnecessary, shall be followed. 

Sediment, wood debris, N.APL, carriage and contact water, and waste generated by the 
project shall be managed to prevent the release of contaminants and potential 
contamination off-site to land and waters. 

Following the achievement ofthe sediment cleanup goal, the lakebed throughout the 
remedial footprint shall be stabilized with a suitable granular material (sand/gravel) 
approved by EPA and WDNR. 

Any waste that is to be discharged to a publicly-owned treatment system shall meet all 
requirements set forth in that facility's pemiit including pretreatment standards. 

Appropriate measures to control airborne particulate matter shall be taken during all 
excavation/dredging and materials handling activities. 

Local, state, and federal noise pollufion requirements shall be met. 

All investigation derived waste shall be handled in accordance with EPA guidance and 
EPA's offsite rule. 
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As described above, the overall goal ofthe sediment cleanup is to achieve the SWAC cleanup 
goal following excavation/dredging, prior to the placement ofthe lakebed stabilization layer. 
(Th;' S\̂ '.AC is then to be reconfirmed following placement ofthe lakebed stabilization layer.) 
Ho\^'ever. in the event that the SWAC cleanup goal cannot be met prior to placement ofthe 
laktbed stabilization layer, despite the utilization of best efforts and best available excavation 
and dredging teclmologies and techniques (as determined by EPA and WDNR), the Agencies 
ma) decide to allow use ofthe lakebed stabilization layer as a sediment residual cover to assist in 
meeting the SWAC. 

12.'̂ ' Remedial Approach for Sediments 

1 he remedy adopts sediment removal (discussed below) as the remedial approach for 
sediments exceeding the RAL. 

» Sediment removal requirements. All sediment with total PAH concentrations 
exceeding the RAL, as determined by the characterization data collected during the Rl 
and additional pre-design sampling, will be targeted for removal in Chequamegon Bay. 
N lore specifically, in each sediment removal area, sediment shall be removed to a target 
elevation that: (1) encompasses all contaminated sediment exceeding the RAL, including 
an overdrcdge allowance, as appropriate; and (2) removes additional sediment to ensure 
that side slopes are stable for the remaining sediment. 

'• Sediment removal methods and precautions. The more heavily contaminated near 
snore sediments, which contain NAPLs and have the greatest amount of wood debris, 
shall be removed in the dry using conventional excavation equipment. Excavation in the 
dry will require the constmction of impermeable barriers such as steel sheet piling to 
enclose the area(s) to be excavated, and dewatering within those area(s). The less 
contaminated sediment further from shore will be removed using mechanical or hydraulic 
dredging equipment or other appropriate sediment removal technologies. Dredging 
operations further from shore will require a semi-permanent confinement system in the 
bay (e.g., sheet pile wall, breakwater wall) at the outer edge (north) ofthe Site work area 
to minimize dispersal of suspended sediments or floating free product. The details ofthe 
s\ stem and exact requirements will be fiilly delineated during the pre-design phase and 
Remedial Design for the sediment remedy. In addition, during dredging operations 
turbidity curtains and floating hydrocarbon booms will be deployed to minimize dispersal 
of restispetided sediments or free product. Using only silt curtains and hydrocarbon 
booms during dredging operations fiarther from shore will not likely provide adequate 
protection to keep contamination from being released from the Site and entering 
Chequamegon Bay and Lake Superior outside the Site boundaries, and therefore, a sound 
ccintainment system (i.e., sheet pile, breakwater) will be necessary to protect the waters of 
Chequamegon Bay and Lake Superior. If sheet piling is utilized, the sheet pile will not 
be removed until water concentrations within the enclosure have retumed to ambient or 
pioteciive levels. Kreher Park will be used as a staging area for sediment removal 
activities. 
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Sediment dewatering, water treatment and disposal. Thermal desorption of sediment 
may be needed to pre-treat contaminated media prior to off-site disposal. The on-site 
treatment of contaminated sediment will reduce the volume of material transported off-
site for disposal if used as backfill for excavated areas, 

Superfund cleanups are required to meet substantive discharge requirements ofthe Clean 
Water Act, but National Pollutant Discharge Elimination System (NPDES) permits are 
not required for on-site work. Thus, water generated b\ dredging and dewatering 
operations will be treated prior to discharge back to the Lake and will meet all state and 
federal water quality standards. Such treatment may include (but is not limited to) bag 
filter and granulated activated carbon (GAC) treatment. Treated water will be sampled 
and analyzed to verify compliance with the appropriate discharge requirements. 

The existing treatment system at the Upper Bluff can be utilized to treat wastewater 
generated during dewatering activities. The rate of water removed from the dewatering 
will likely exceed the influent treatment rate, but storage tanks can be used for temporary 
water storage. However, this system will not be adequate to treat wastewater generated 
from sediment dewatering. Dredged sediment will require dewatering and stabilization 
prior to treatment and'or off-site disposal. This will require temporary on-site wastewater 
treatment. Equipment used for treatment of wastewater resulting from sediment 
dewatering can also be used to treat groundwater recovered during excavation dewatering 
activities, and later can be used for the long-term treatment of groundwater at Kreher 
Park. 

Post-removal confirmatory surveys and sampling. After removal of sediments from a 
particular area, surveys and sampling in the area will be done to determine whether the 
sediment removal requirements specified above are met. The post-removal surveys and 
sampling will initially be conducted when the party implementing the remedy believes it 
has removed the sediments to the specified targeted elevation. If the surveys and/or 
sampling shows that the sediment removal requirements (including the sediment cleanup 
goal) are not met in an area, then additional sediment in the area shall be removed until 
compliance with the sediment removal requirements is achieved. If, despite the 
utilization of best efforts and best available excavation and dredging technologies and 
techniques (as determined by EPA and WDNR), the sediment cleanup goal cannot be 
met, then post-removal dredge residuals management measures may be needed, and the 
Agencies may decide to allow use ofthe lakebed stabilization layer as a sediment residual 
cover to assist in meeting the SV/AC cleanup goal. 

Sampling of Dredged Areas 

Definitions: For purposes of this ROD, "generated residuals"' means sediment that, as a 
result of dredging operations, is resuspended and re-deposited on the surface ofthe 
newly-dredged area (e.g., within the top six inches ofthe sediment). The term 
"undisturbed residuals"" (also known as "'undredged inventory'") means sediment that is 
more than six inches below the sediment surface in a newly dredged area. 

95 



Sampling: The post dredge core samples will extend at least twelve inches into the sub
aqueous material. The samples to be analyzed will be a top 6-inch layer representing the 
generated residuals layer and extending the full 6 inches (i.e., the 0 to 6 inch depth from 
the top of the post-dredge sediments), and a second 6-inch layer representing the top of 
the undisturbed residual (undredged inventory) layer (i.e., the 6 to 12 inch depth from the 
top ofthe post-dredge sediments). Both samples will be composited and analyzed 
separately. 

» Post-removal residuals management for dredged areas 

1::'post-dredging confirmatory sampling detects generated residuals v/ith tPAH 
cimcentrations that will not allow the SWAC cleanup goal over the entire remedial 
footprint to be met, or if any sample of generated residuals exceeds the not-to-exceed 
threshold; or if confirmatory sampling resuhs ofthe undisturbed residuals exceed the 
P.AL; or if evidence of residual free product in the form of sheen or globules are present 
in the samples, then the following acfions will be taken: 

o Generated residuals with a tPAH concentration greater than the not-to-exceed 
threshold at any sampling location must be removed (typically by hydraulic re
dredging) until the not-to-exceed threshold is met, and/or additional generated 
residuals must be removed until the SWAC cleanup goal over the entire remedial 
footprint can be met. 

o Undisturbed residuals with a tPAH concentration exceeding the RAL at any 
sampling location must be removed (typically by re-dredging) in accordance with 
the sediment removal requirements specified above. 

o Generated or undisturbed residuals showing evidence of free product shall be 
removed until all NAPL material is removed and sampling shows no evidence of 
free product. 

•• Other Features ofthe Sediment Remedy 

o Site Preparation. Staging areas will be required for facilities associated with 
sediment dewatering, sediment handling, and water treatment. Specific staging 
areas will be identified during the remedial design process. Site preparation at the 
staging areas will include collecting soil samples, securing onshore property 
equipment staging, and constmcting necessary onshore facilities for sediment 
management and transportation. Docking facilities for dredging equipment and 
ancillary equipment may need to be constmcted and multiple staging areas may 
be necessary. Preparation for remedial actions shall also include obtaining needed 
access agreements and landfill disposal agreements, ifnecessary. 

o Demobilization and Site Restoration. Demobilization, site restoration, and 
decontamination of all equipment will require removing all equipment from the 
staging and work areas and restoring the Site to a condition acceptable to EPA, 
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WDNR and the property owner. The sheet piling placed in the Chequamegon Bay 
will be removed only after contaminant concentrations within the enclosure have 
returned to ambient conditions or below protective levels. 

o Long-term monitoring of surface water, sediment, lakebed stabilization 
layer, fish and benthic community. Although the SWAC cleanup goal is to be 
achieved immediately upon successful implementation ofthe remedy, long-term 
monitoring of surface water and sediment is required to ensure that the 
containment components ofthe land-based remedy are functioning properly and 
not releasing additional contamination into the bay. Long-term monitoring and 
maintenance ofthe lakebed stabilization layer is also required to ensure its 
integrity over time. In addition, fish sampling and benthic community surveys are 
required to assess the effect ofthe sediment cleanup on those communities. A 
detailed Long-Term Monitoring and Maintenance Plan, specifying the types and 
frequency of monitoring and maintenance, will be developed during the remedial 
design process. 

12.5 Description of Alternate Sediment Remedy 

As mentioned above in Section 12.2. if a pre-design pilot test for wet dredging ofthe near shore 
area is conducted and indicates that dredging rather than dry excavation within the near shore 
area will attain the established performance standards and can be conducted in a manner 
protecfive of human health and the environment, then EPA. in consultation with WDNR, will 
recommend that an altemate sediment remedy (Altemative SED-4. dredging) be selected. A 
more detailed description of Alternative SED-4 is included in Appendix N-2. The remaining 
components ofthe remedy for Kreher Park, Upper Bluff/Filled Ravine, and the Copper Falls 
aquifer would be the same as described in Section 12.2 of this ROD. 

Alternative SED-4 would remove wood debris from sediments and mechanically or hydraulically 
dredge sediments that exceed the RAL. After dredging is completed, six inches of clean fill/sand 
will be placed on dredged areas for lakebed stabilization. Precautions will be taken to ensure 
that the contaminated sediments do not impact the underlying soil in the sediment staging area. 
Dewater and stabilize sediments at Kreher Park area and treat w astewater to meet state and 
federal discharge limits; discharge treated wastewater to the lake. Transport stabilized sediments 
off-site to NR 500 licensed landfill or thermal treatment. Dispose or burn wood debris 
separately, Altemative SED-4. if selected as the sediment remedy in an ESD, would use the 
same performance standards and remedial approach as described in Sections 12.3 and 12.4 of 
this ROD. 

A description ofthe pre-design pilot test for wet dredging ofthe near shore areas, if such a pilot 
test is to be conducted, as well as the performance standards that would be used to judge the 
.success of such a pilot test, are contained in Section 12.6 below. 
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] 2.(t Pre-design Pilot Test for Dredging of Near Shore Sediments 

Ik;f;ire EPA would consider selecting the altemate sediment remedy discussed above, a pre-
design pilot test would need to be conducted to determine whether wet dredging for the near-
shoie sediments will meet performance standards and can be conducted in a manner protective of 
human health and the environment. The draft pilot test locations are depicted on Figure 1A in 
A])pendix Q, If a pilot test is to be conducted, the final/actual pilot test locations must be 
a]5p:oved by EPA and WDNR. 

» Performance standards for pilot test 

T he follo\ving table shows the relationship between the RAL and the pilot test average 
concentration cleanup level. 

Relationship Between Remedial Action Level and 

Remedial 
Action 
Level 
(R\L) 

Piloi Test 
Cleanup 
Level 

Concentration 

2,295 ugtPAH/gOC 

2,295 ug tPAH/g OC 
surface weighted 
average concentration 
over dredged pilot test 
area 

No sample to exceed 
5.324 ug tPAH/g OC 
(also known as the 
"not-to-exceed 
threshold") 

i 

Concentration 
Based on Organic 
Carbon Content of 

0.415%* 
9.5 ppm 

9.5 ppm surface 
weighted average 
concentration over 
dredged pilot test 
area 

No sample to exceed 
22 ppm (also known 
as the "not-to-exceed 
threshold") 

Cleanup Level for Pilot Test 

Requirement 

Dredge all sediments in pilot test 
area exceeding the RAL, as 
determined by the 
characterization data collected 
during the Rl and/or additional 
pre-design sampling. 
Concentration to be measured 
following dredging activities in 
pilot test area 

* Based on the data collected during the RJ, 0.415% OC was determined to be the best representation ofthe 
OC; content ofthe existing sandy-type sediments at the site. The sediments that wil be present at the site 
following coiTipletion ofthe excavation/dredging actions is anticipated to be similar to those upon which 
th(; 0.415% ()C determination was based, but will need to be evaluated. If the OC content ofthe top layer 
of sediments is lower than 0.415%. then a cleanup level of 9,5 ppm for those sediments would not be 
prniective, Ifnecessary, the 9,5 ppm cleanup level will be adjusted based on the OC content ofthe 
sediments so that the 2,295 ug/g OC cleanup level is achieved. 

The following performance standards, or other equivalent standards a])proved by EPA, 
w()uld need to be met in order for the pre-design pilot test to be judged a success. 
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o All NAPL source material shall be removed. 

o All targeted sediments with PAH concentrations exceeding the RAL, as 
determined by the characterization data collected during the Rl and/or additional 
pre-design sampling, shall be dredged. 

o Upon completion of dredging activities, post-dredging confirmatory sampling 
results must show that the cleanup level (including the "not-to-exceed threshold") 
identified in the table above has been achieved, 

o Surface water quality standards, as identified as ARARs, shall not be exceeded 
outside the containment area(s) including releases of NAPL sheens and/or 
turbidity. 

o Surface water quality standards, as identified as AIL^Rs, shall be achieved within 
and throughout the containment area(s) prior to any water within the containment 
area(s) being released to the larger water body. 

o Air quality standards, as idenfified as ARARs, shall not be exceeded outside the 
exclusion zone (work/handling) or during the transport of contaminated media. 

o All local, state and federal permitting requirements, ifnecessary, shall be 
followed. 

o Sediment, wood debris, NAPL, carriage and contact water, and waste generated 
by the project shall be managed to prevent the release of contaminants and 
potential containination off-site to land and waters. 

o Any waste that is to be discharged to a publicly-owned treatment system shall 
meet all requirements set forth in that facility"s pemiit including pretreatment 
standards. 

o Appropriate measures to control airborne particulate matter shall be taken during 
all dredging and materials handling activities, 

o Local, state, and federal noise pollution requirements shall be met. 

o All investigation derived waste shall be handled in accordance with EPA 
guidance and EPA"s offsite rule. 

• Remedial Approach for Pilot Test 

Sediment removal requirements. All sediment in the pilot test area with total PAH 
concentrations exceeding the RJKL, as determined by the characterization data collected 
during the Rl and/or additional pre-design sampling, will be targeted for removal. More 
specifically, in each pih t̂ test area, sediment shall be removed to a target elevation that: 
(1) encompasses all contaminated sediment exceeding the R.AL, including an overdredge 
allowance, as appropriate; and (2) removes additional sediment to ensure that side slopes 
are stable for the remaining sediment. The pilot test area will be a portion ofthe 
containment area sufficient in size to demonstrate the efl'ectiveness ofthe pilot approach. 
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The lakebed areas within the containment area but outside ofthe test area will require 
some dredging in insure stable side slopes at the conclusion ofthe pilot and the removal 
ofthe containment walls. Side slope dredging will also need to insure the removal of all 
NAPL to prevent the recontamination ofthe pilot test area. The size ofthe containment 
area and test area will be approved by EPA and WDNR. 

Sediment Removal Methods and Precautions. Dredging will be conducted within 
impermeable barriers such as steel sheet piling to contain releases. Fabric curtains or 
booms alone will not be sufficient within the heavily-contaminated near shore area 
because they permit water and sediments to travel below them and soluble contaminants 
to travel through them. Sheet piling will not be removed until water concentrations 
within the enclosure have retumed to ambient or protective levels. 

Sediment Dewatering, Treatment and Disposal. Same as described in Section 12.4. 

Post-Removal Confirmation Survevs and Sampling for Pilot Test. After removal of 
sediments from the pilot test areas, surveys and sampling in the areas will be done to 
determine whether the sediment removal requirements specified aboA'e are met. The 
post-removal surveys and sampling will initially be conducted when the party conducting 
the pilot test believes it has removed the sediments to the specified targeted elevation. If 
the surveys and/or sampling shows that the sediment removal requirements (including the 
pilot test cleanup level) were not met in the pilot test area, then additional sediment in the 
area shall be removed until compliance with the sediment removal requirements is 
achieved. 

Sampling of Dredged Areas 

Definitions: For purposes of this ROD, "generated residuals" means 
sediment that, as a result of dredging operations, is resuspended and re-
deposited on the surface ofthe newly-dredged area (e.g., within the top six 
inches ofthe sediment). The term "undisturbed residuals" (also known as 
"undredged inventory") means sediment that is more than six inches 
below the sediment surface in a newly dredged area. 

Sampling: The post dredge core samples will extend at least twelve inches 
into the sub-aqueous material. The samples to be analyzed will be a top 6-
inch layer representing the generated residuals layer and extending the full 
6 inches (i.e., the 0 to 6 inch depth from the top ofthe post-dredge 
sediments), and a second 6-inch layer representing the top ofthe 
undisturbed residual (undredged inventory) layer (i.e., the 6 to 12 inch 
depth from the top ofthe post-dredge sediments). Both samples will be 
composited and analyzed separately. 
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Post-removal residuals management for pilot test 

If post-dredging confirmatory sampling detects generated residuals with tPAH 
concentrations exceeding the pilot test cleanup level (see table above, including the not-
to-exceed threshold), or if confirmatory sampling results ofthe undisturbed residuals 
exceed the RAL; or if evidence of residual free product in the form of sheen or globules 
are present in the samples, then the following actions will be taken: 

o Generated residuals with a tPAH concentration greater than the not-to-exceed 
threshold at any sampling location must be removed (typically by hydraulic re
dredging) unfil the not-to-exceed threshold is met. and/or additional generated 
residuals must be removed until the pilot test cleanup level for the dredged area is 
met. 

o Undisturbed residuals with a tPAH concentration exceeding the RAL at any 
sampling location must be removed (typically by re-dredging) in accordance with 
the sediment removal requirements specified above, 

o Generated or undisturbed residuals showing evidence of free product shall be 
removed until all NAPL material is removed and sampling shows no evidence of 
free product, 

12.7 Summary of the Estimated Remedy Costs and Time Required for Implementation 

The esfimated cost ofthe selected remedy for the Ashland/NSP Lakefront Site is $83 to $97 
million. The remedial design is expected to take 9 to 12 months to complete, and the remedial 
action is expected to take at least three years to complete. Appendix P contains the cost 
breakdown for Scenario 10, 

The information in Appendix P and the cost estimate summary table is based on the best 
available information regarding the scope ofthe selected remedy. Changes in the cost elements 
are likely to occur as a result of new informafion and data collected during the engineering 
design ofthe remedy. Changes may be documented in the form ofa memorandum in the 
Administrative Record file, an ESD, or a ROD amendment, as appropriate. The cost estimate is 
expected to be within +50 to -30 percent ofthe actual project cost. 

12.8 Expected Outcomes of the Selected Remedy 

The selected remedy for the Ashland/NSP Lakefront Site, Scenario 10, will achieve the RAOs 
for the Site as described in Section 8 of this ROD. The selected remedy will be protecfive of 
human health and the environment and will comply with ARARs. The following are the 
expected outcomes that will be achieved by implementing Scenario 10: 

The former MGP facility property will be available for beneficial 
commercial/industrial use. and Kreher Park will be available for recreational use. 
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Soil and sediment at the Site will have PAH and VOC concentrafions below specified 
cleanup levels, which will reduce the potential human health and ecological risks to 
acceptable levels. Cleanup standards for various COCs in soil are listed in the table at 
the end of this section. The cleanup goal for sediments is specified in the table in 
Secfion 12.3 of this ROD. 

Elevated concentrations of metals in groundwater (e.g., arsenic) will be removed 
since nearly all ofthe elevated metals that were detected in the upper aquifer are 
located within the areas that will be excavated under the "limited soil removal"" 
component ofthe remedy. The groundwater cleanup standards for metals are listed in 
the table at the end of this section. 

For shallow groundwater at Kreher Park and the Upper Bluff/Filled Ravine, the 
remedy will achieve the dual objectives of containment and restoration. The remedy, 
which includes engineered surface and vertical barriers and a groundwater extraction 
and treatment system (and possibly in-situ treatment), will meet the containment 
objective by controlling the source of contamination and preventing additional 
contamination from migrating to Chequamegon Bay. The remedy will also serve to 
restore the groundwater to its beneficial use by reducing contaminant levels in 
groundwater to meet MCLs and State of Wisconsin Drinking Water Standards over 
time. The cleanup standards for various COCs in groundwater are listed in the table 
at the end of this section. 

For the Copper Falls Aquifer, the remedy will serve the dual objectives of 
contaiimrent and restoration. Enhancing the existing groundwater extraction and 
treatment system (and possibly using in-situ treatment) will hydraulically control the 
groundwater contamination and NAPL in the aquifer. The remedy will also serve to 
make progress toward restoring groundwater to beneficial use. However, given the 
large quantity of NAPL in the Copper Falls Aquifer, it may end up being technically 
impracticable to restore the aquifer. If that is the case and EPA decides to waive the 
requirement to meet the specified groundwater cleanup standards within a certain 
zone due to technical impracticability, then EPA will properly document that decision 
in accordance with Agency guidance. The cleanup standards for various COCs in 
groundwater are listed in the table at the end of this section. 

There are anticipated beneficial socio-economic and community impacts that will 
result from the remediation. The City of Ashland is currently interested in 
revitalization ofthe area. The City has a proposed Waterfront Development Plan for 
the lakefront and Kreher Park area that includes a possible new marina and an 
updated park. Any planned projects will not move forward until the areas are 
remediated. 
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Cleanup Standards for Soil and Groundwater 

Analyte 

1.2.4-Trictilorobenzene 

1.2.4-Trimelhvlbenzene 

13,5-Trinietlivlbenzene 

1-Methylnaphthalene 

2-Meihvlnaphlhalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Soil 

(units as 

shown) 

CIroundwater 

(ug/L) 

62.160 u!!/ki; 

5l.608u£/kE 480 (total) 

21.253 ua/ke 

1.100.000 iig/ka 

900.000 ug./k^ 

18.000 ua/ka 

5.000.000 ua'kc 3000 

Antimonv 
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Barium 

Benzene 

Benzo(a)anthracene 
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31.3 mg/kg 

0.039 ma/kg 

643 ug/kg 

88 ug/kg 

8.8 ug/ka 

Benzolbjfluoranlhene j 88 ug/kg 

Dibenzo(a.h)anthracene | 8 8 ug/kg 

10 

2000 

0.2 

0.2 

Benzo(g.h,i)per>'lene 

Benzo(k)fluoranthene 

Beryllium 

Cadmium 

Chloroform 

Chloromethane 

Chromium 

1.800 up/kg 

800 ug/kg 

154 mg/kg 

8 mg/kg 

100 

Chrysene 8.800 ug/kg 

Cobalt 

Copper 

Cyanide 

3.129 mg/'kg 

11.2 

40 

1300 

200 

Analvte Soil 

(units as 

shown) 

Dibenzofuran 

Itthvlbenzenj 

Groundwater 

(ug/L) 

395.000 ug/kg 700 

Fluoranthene 600.000 ua/kg 400 

Fluorene 600.000 ug/kg 

Indenol 1 .--3 -cd )p> rcne I ua/kg 

400 

Iron 

lead 

Manganese 

Mercurv 

Methylene Chloride 

Naphthalene 

n-ButNl hen.«ne 

Nicke) 

Pentachlorophenal 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

Selenium 

Silver 

St\rene 

Thallium 

toluene 

Vanadium 

.X\lenesltolal) 

Zinc 

23.463 mg/kg 

50 mg/ka 

1.762 mg/kg 

20.000 ug/kg 

240.000 ug/kg 

1.564 mg/kg 

2.979 ug/ka 

18.000 ug/kg 

18.330.929 ug/ka 

500.000 ugAg 

391 ma/kg 

520.000 ug/kg 

78.2 mg/kg 

27.063 ug/kg 

23,463 mg/kg 

300 

15 

50 

2 

5 

100 

100 

1 

6000 

250 

10 

50 

50 

100 

2 

1000 

30 

10000 

5000 
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1.3.0 Statutory Determinations 

Llncer CERCLA Secfion 121 and the NCP, remedies are required to be protective of human 
health and the environment, comply with applicable or relevant and appropriate requirements 
(unless a waiver is justified) and be cost effective. The following subsections discuss how the 
selected remedy tor the Ashland/NSP Lakefront Site meets these statutory requirements. 

13.1 Protection of Human Health and the Environment 

The current and potential future risks at the Ashland/NSP Lakefront Site are due to the presence 
of elevated concentrafions of PAHs and VOCs in soils, groundwater and sediment. 
Implementation ofthe selected remedy will be protecfive of human health and the environment, 
as described in the NCP, through the removal and possible treatment of coniaminated soils and 
sed;nieni. and through groundwater cleanup actions that will serve to contain areas of 
contaminated groundwater and restore groundwater to its beneficial use. Implementation ofthe 
selected remedy will reduce exposure levels to protective ARARs and EPA and WDNR 
acci.'ptable ranges for carcinogenic and non-carcinogenic risk. Implementation ofthe selected 
remedy vvill also protect benthic organisms and other ecological receptors. The site-specific 
RADs were developed to protect current and future receptors that are potentially at risk from 
contaminants at the Site. The selected remedy will meet the RAOs. The Site will be available 
for reuse at the completion ofthe remedial acfion as described in Section 12.8 above, and 
institutional controls will be required to ensure that the remedy remains protective. 

13.2 (["ompliance with Applicable or Relevant and Appropriate Requirements 

CEtl('L/\. as amended by SARA, specifies that Superfiand remedial actions must comply with 
the substantive requirements of federal and state environmental laws. Such requirements may be 
.'\R/\Rs. In addition to ARARs, federal and state advisories and guidance documents exist that, 
altlough not binding regulations, contain information "to be considered"' (TBC). ARARs and 
rO ;rs are important in developing remedial objectives that comply with regulatory requirements 

or g.uidance (as appropriate). The identification of site-specific ARARs is based on specific 
constituents at a site, the various response actions proposed, and the general site characteristics. 
As such, ARARs are classified into three general categories: 

Chemical-specific ARARs - specific to the type(s) of constituents, pollutants, or hazardous 
substances at a site; include state and federal requirements that regulate contaminant 
levels in various media; 

Action-specific ARARs - specific to the cleanup activities being considered; usually 
technolog) - or activity-based; regulatory requirements that define acceptable excavation, 
treatment, and disposal procedures; and 

Location-specific ARARs - specific to actions at the geographic location; requirements for 
contaminant concentrations or remedial activities resulting from a site's physical location 
{e.g., wetlands or floodplains). 
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Section 121(d) of CERCLA requires that Superfund remedial actions meet ARARs. Appendix C 
provides all ARARs identified tor the Site which will be met under this ROD. In addition to 
ARARs, non-enforceable guidelines, criteria, and standards may be useful in designing the 
selected remedy. As described above, these guidelines, criteria, and standards are known as 
TBCs. The selected remedy w ill comply with the ARARs tor the Site. 

13.3 Cost Effectiveness 

EPA has determined that the selected remedy for the Ashland/NSP Lakefront Site is cost 
effective and represents value for the money to be spent. A cost effective remedy in the 
Superfund program is one whose costs are proportional to its ov erall effectiveness. The overall 
effectiveness ofthe potential remedial alternatives for the Site was evaluated in the FS by 
considering the following three criteria: 1) long-term effectiveness and permanence; 2) reduction 
in toxicity, mobility and volume through treatment; and 3) short-term effectiveness. The overall 
effectiveness was then compared to cost to determine whether an altemative is cost effective. Of 
the remedial altematives evaluated for the Site, Scenario 10 pro\'ided the highest degree of cost 
effectiveness. It is important to note that more than one cleanup alternative can be cost-effective, 
and the Superfund program does not mandate the selection ofthe most cost-effective cleanup 
altemative. Rather, the cost-effectiveness is concerned with the reasonableness ofthe 
relationship between the effecti\'eness afforded by each alternative and its costs compared to 
other available opfions. 

13.4 Utilization of Permanent Solutions and Alternative Treatment (or Resource 
Recovery) Technologies to the Maximum Extent Practicable 

The selected remedy represents the maximum extent to which permanent solutions and treatment 
are practicable at the Ashland.̂ NSP Lakefront Site, Treatment technologies will be utilized in 
certain components ofthe selected remedy and might be utilized in others. The selected remedy 
utilizes technologies with proven long-term permanence and effectiveness. The selected remedy 
also permanently removes the contamination from portions ofthe Site and safely contains the 
remaining contamination, allowing for reuse ofthe property. In addition, the selected remedy is 
favored by the State and local community. 

13.5 Preference for Treatment as a Principal Element 

This remedy satisfies the preference for treatment as a principal element ofthe remedy for the 
following reasons: (1) the treatment of contaminated PAH and VOC soils and sediment has been 
demonstrated for long term pemianence and effectiveness, (2) the chosen remedy is a permanent 
remedy that is widely accepted by the community, (3) source materials consisting of principal 
threat wastes will be addressed within the scope of this action, and (4) NAPL that is removed 
from the groundwater will be sent off-site for treatment and disposal. 

13.6 Five-Year Review Requirements 

The NCP requires that the remedial action be reviewed no less ofien than every five years if the 
remedial action results in hazardous substances, pollutants, or contaminants remaining at the Site 
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above levels that allow for unlimited use and unrestricted exposure. Because this remedy will 
r(;sult in hazardous substances, pollutants, or contaminants in groundwater and soil remaining 
on-site above levels that allow for unlimited use and unrestricted exposure, including Wisconsin 
Pre.entive Action Limits (PALs), a five-year review will be required for this remedial action. 

14.(1 Documentation of Significant Changes from Preferred Alternative of Proposed Plan 

1 he Proposed Plan for Ashland/NSP Lakefront Site was released for public comment on June 12, 
200-', and the public comment period ran from June 17 through August 17, 2009. The Proposed 
Plan identified Scenario 10 as the preferred altemative for the Site. During i:he public comment 
peri:)d, comments were submitted by NSPW that stated the sediment remedy SED-6 (dry 
excavation near shore and dredging offshore) might be more difficult to implement and costs 
would be signiflcanfiy higher than those estimated in the FS. Based on a comparison ofthe 
SEEt-6 alternative to the other altematives using the nine criteria, it was determined that, without 
confirmation ofthe ability of dredging in near shore areas to attain performance standards, SED-
6 (d y exca^'ation near shore and dredging offshore) represents a good balance of all the options. 
The nine criteria analysis indicated that SED-4 (dredging) was comparable to SED-6, with the 
possibility of lower implementation costs, but this is subject to a successful pilot test showing 
that dredging can be effective for the heavily-contaminated near shore areas. Therefore, the 
selected remedy includes the option to conduct a pre-design pilot test to demonstrate that 
dredging the near shore areas can meet the performance standards and be protective of human 
health and the env ironment. If a pre-design pilot test indicates that dredging rather than 
excavation within the near shore area will attain the established performance standards and can 
be conducted in a manner protective of human health and the envirormient, then EPA, in 
consultation with WDNR, will recommend that an altemate sediment remedy (SED-4, dredging) 
be implemented and EPA will publish its decision in an ESD. 

In addition, the Proposed Plan stated that, "the purpose of this groundwater cleanup altemative is 
hydriLilic containment within the waste management area and restoration ofthe aquifer outside 
tht; v aste management area" In this ROD, EPA is not designating any areas ofthe Site as waste 
management areas, and the RAOs for groundwater include meeting MCLs and State of 
Wisconsin drinking water standards. The selected groundwater remedy will serve the dual 
objec tives of containment and restoration. For shallow groundwater at Kreher Park and the 
Upper Bluff Filled Ravine, the engineered surface and vertical barriers and a groundwater 
exiraction and treatment system (and possibly in-situ treatment) remedy will meet the 
conti inment objective by controlling the source of contamination and preventing additional 
contE mination from migrating to Chequamegon Bay. The remedy will also serve to restore the 
groundwEter to its beneficial use by reducing contaminant levels in groundwater to meet MCLs 
and State of \\ isconsin drinking water standards over time. For the Copper Falls Aquifer, 
enhancing the existing groundwater extraction and treatment system (and possibly using in-situ 
treatment I will hydraulically control the groundwater contamination and NAPL in the aquifer, 
and v<ill also serve to make progress toward restoring groundwater to beneficial use. However, 
given the large quantity of NAPL in the Copper Falls Aquifer, it may end up being technically 
impracticable to restore the aquifer. If that is the case and EPA decides to waive the requirement 
to meet the specified groundwater cleanup standards within a certain zone due to technical 
impracticability, EP,^. will properly document that decision in accordance with Agency guidance. 
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APPENDIX A 
Responsiveness Summary 



R E S P O N S I V E N E S S S U M M A R Y 
for the Ashland/NSP Lakef ront Site 

This Responsiveness Summary provides both a summary ofthe pubHc comments the 
United States Environmental Protection Agency (EPA) received regarding the Proposed 
Plan for the Ashland/NSP Lakefront Site and EPA's responses to those comments. The 
Proposed Plan was released to the public on June 12, 2009, and the public comment 
period ran from June 17 through August 17, 2009. The Wisconsin Department of Natural 
Resources (WDNR) provided support on the Proposed Plan. EPA held a public meeting 
regarding the Proposed Plan on June 29, 2009, at the Northem Great LalLcs Visitor Center 
in Ashland, Wisconsin. WDNR participated in the public meeting, assisted in responding 
to questions, and provided support at the meeting. 

EPA received written comments (via regular and electronic mail) and verbal comments 
(at the public meeting) during the public comment period. In total, EPA received 
comments from approximately 20 different people. Copies of all the comments received 
during the public meeting (including the verbal comments reflected in the transcript of 
the public meeting) are included in the Administrative Record for the Site. EPA carefully 
considered all comments prior to selecting the final Site remedy documented in the 
Record of Decision (ROD). 

This Responsiveness Summary does not repeat verbatim each individual comment. 
Rather, the comments are summarized and grouped by the type of issue raised. The 
comments fell within several different categories: support for the proposed remedy, 
future use ofthe Site, concems during the Site cleanup, concems with the proposed 
remedy and requests for different altematives. 

The Responsiveness Summary contains a summary ofthe comments EPA received and 
EPA's responses to those comments, grouped by category. 

1. SUPPORT FOR THE PROPOSED REMEDY 

A majority ofthe comments expressed support ofthe cleanup ofthe Ashland/NSP 
Lakefront Site and indicated that the need for protection to human health and the 
environment from any contaminants existing on the Site is a high priority. 

II FUTURE USE OF THE SITE 

Reuse ofthe property continues to be part ofthe City of Ashland's plan for the 
neighborhood. The City has a Waterfront Development Plan that includes the possible 
development ofa marina at the Site. Most ofthe comments received were in agreement 
with the City's Waterfront Development Plan which includes the possible development 
ofa marina at the Site. 
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III. CONCERNS DURJNG SITE CLEANUP 

A couple of comments expressed concem with exposure to air pollutants during cleanup. 
EPA will require a comprehensive air management plan during cleanup activities. The 
air management plan will be reviewed by EPA and the state regulatory agencies. 

Another commenter was concerned with increased truck traffic and damage to the new 
Highway 2 if that is the route used. A designated traffic route for tmcks coming on or off 
site will be included in the Remedial Design. EPA will make every effort to notify the 
community about truck traffic and possible routes. In addition, there were a number of 
comments expressing concern that the cleanup be done right the first time. EPA will 
ensure that the cleanup at the Site will be protective of human health and the 
environment. 

IV. CONCERNS WITH THE PROPOSED REMEDY 

Most concems expressed in the comments were the estimated cost ofthe remedy and how 
it will affect utility ratepayers. Unfortunately, EPA does not control how the costs are 
handed down to the ratepayers if Potentially Responsible Parties (PRPs) agree to do the 
remedial action. The Public Service Commission (PSC) will determine the fiature rates. 

Another commenter recommended cleanup goals for soil and sediment to background 
levels. They do not agree with the EPA process of utilizing an "acceptable risk" level to 
calculate cleanup levels th£it leave residual contamination. They feel that there is no level 
of "acceptable risk" for increased rates of cancer or health effects due to contamination. 
It would be too costly and not feasible to clean up the soil, groundwater, and sediment to 
background levels. As stated above, EPA will ensure that the cleanup will be protective 
of human health and the environment even if the cleanup is not to background levels. 

V. PREFERENCE FOR DIFFERENT ALTERNATIVE 

There were a number of comments that indicated a preference for a different sediment 
altemative. Some of these comments focused on possible safety issues with conducting 
a dry excavationremedy of near-shore sediments (sediment altemative SED-6), due to the 
need to install containment walls, pump out lake water and keep lake water out while the 
contaminated sediments are removed, and from possible exposure of nearby residents to 
air pollution due to volatilization as contaminated sediments are exposed. Other concems 
with a dry excavation of near shore sediments focused on implementation/engineering 
and costs. These comments stated that the other sediment altematives (e.g., dredging of 
the entire bay) would be easier and more cost-effective. Some ofthe comments 
suggested a pilot test should be allowed to determine if a wet dredge of near-shore 
sediments will be as effective and still meet the established Preliminary Remediation 
Goal (PRG) and performance standards. Based upon EPA"s evaluation of all ofthe 
sediment cleanup options, EPA believes that the sediment remedy SED-6 (dry excavation 



near-shore and dredging off-shore) recommended in the Proposed Plan is the better 
option to deal with the free product and wood waste in the sediments but since some 
comments requested a pilot test to see whether another option can be implemented and be 
just as effective, EPA, in consultation with WDNR, decided to include in the ROD the 
option to conduct a pilot test for wet dredging near-shore sediments. The ROD includes 
SED-6 as a final remedy for sediments. However, a pilot test for dredging can be 
conducted to see if the dredging altemative will meet the established cleanup goal and 
attain performance standards. If the pre-design pilot test indicates that dredging will 
attain the established cleanup goal and performance standards then EPA., in consultation 
with WDNR, will recommend that an altemate sediment remedy SED-4 (dredging) be 
implemented. If the altemative sediment remedy is determined to be successfiil in 
meeting the cleanup goal and performance standards, EPA will publish its decision in an 
Explanation of Significant Differences (ESD). 

VI. COMMENTS 

In addition to the summary of comments provided above, EPA is providing detailed 
responses to the comments received from Northem States Power Company, d/b/a NSPW 
Energy ("NSPW") in its August 17, 2009, comment letter and attachments. EPA also 
recei\'ed joint comments from the contracting firms of Bums & McDonnell, DCI 
Environmental, and Stevenson Environmental Services. Those joint comments are in a 
cover letter and report dated August 17, 2009, submitted as part of a team that "was 
fomied for the sole purpose of developing the business opportunities related to the design 
and constmction ofthe remediation activities that may be completed at the site." 
NSPWs cover letter "adopts and incorporates by this reference those comments 
submitted by Bums &. McDormell, DCI Environmental, and Stevensons (the 'Bums 
Team') that specifically address the concems and potential problems associated with the 
proposed implementation ofa 'dry' excavation sediment remedy as compared with 
hydraulic or wet dredging." As NSPW "adopts and incorporates" the Bums Team's 
comments, EPA will respond to the Bums Team corrmients, to the extent appropriate, in 
its responses to NSPW's comments. Many ofthe comments from the Bums Team, 
ho\\ever, are at the level of detail appropriate for the Remedial Design phase ofthe 
project. Combined, these comments form a voluminous amount of information that is 
critical of EPA's Proposed Plan and preferred remedy and require a detailed response. 

It is important to note that EPA's Proposed Plan and remedy selected in the ROD are 
based on the remedial altematives contained in the Feasibility Study that was produced 
and submitted by NSPW for EPA approval under the 2003 Administrative Order on 
Consent. 

A. NSPW's August 17, 2009 Cover Letter: 

NSPW's cover letter summarizes comments that appear in greater detail in its Attachment 
A, however, a few ofthe comments in NSPW's letter are highlighted here. Comment 5 
asks that "Performance Standards and clear criteria for selecting confingent remedial 
options need to be defined in the ROD." EPA has considered this comment and included 
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clear performance standards for selecting contingent remedial options for sediments. 
Comment 6 states the "ROD should allow for the conduct of pilot tests to collect data 
needed to optimize the remedial design." EPA has considered this comment and the 
ROD provides for a pilot test for a hydraulic or wet dredge of near shore sediments to 
optimize the sediment remedy. Comment 7 states the "PRAP overstates the role ofthe 
MGP in causing the contamination observed at the Site and does not fiilly acknowledge 
the existence of other potentially responsible parties and the contribution from other 
sources." EPA does not consider this to be a comment on the Proposed Plan or preferred 
remedy as it pertains to liability issues that are not part of ihe remedy selection process or 
the ROD. 

NSPW's comment 8 states that "[ajll prior NSPW submittals to EPA (and/or WDNR) are 
incorporated into the Administrative Record." EPA does not agree with this comment. 
The comment states that. "NSPW hereby incorporates into these comments and into the 
Administrative Record all prior submittals to EPA (and/or WDNR) related to the Site and 
expresses its intent to rely on those prior submittals, including but not limited to those 
documents listed in Attachment B." The Nafional Contingency Plan (NCP), 40 C.F.R. 
300.800, states that the lead agency (EPA) shall establish an administrative record "that 
contains the documents that foim the basis for the selection ofa response action." Under 
the regulations EPA is responsible for establishing and maintaining the Administrative 
Record for the Site and for deciding the contents of that file. NSPW, therefore, carmot 
add or incorporate documents into the Administrative Record. The contents ofthe 
Administrative Record for the Site are listed in the Administrative Record Index. The 
NCP, 300.810(a), lists the types of documents that typically will be in an administrative 
record for selection ofa response action, including documents containing factual 
information that may form a basis for the selection ofa response acfion, guidance 
documents, documents received, published or made available to the public, EPA decision 
documents and enforcement orders and an index ofthe documents included in the 
administrafive record. The NCP. 40 C.F.R. 300.810(b), specifically states that the lead 
agency is not required to include documents in the administrative record which do not 
form a basis for the selection ofthe remedy. NSPW's Attachment B lists documents that 
do not form a basis for the selection ofthe remedy and that are not properly part ofthe 
Administrative Record. Examples include EPA oversight bills to NSPW pursuant to the 
Administrative Order on Consent, responses to EPA infomiation requests pursuant to 
Section 104(e) of CERCLA, and a Stipuladon and Order for Judgment for settlement ofa 
WDNR cost recovery case. In addition, NSPW has submitted documents and 
correspondence to EPA marked as confidential for settlement purposes only that NSPW 
presumably would not want EPA to include in the Administrative Record. 

B. NSPW Specific Comments: 

Comment: The EPA-derived sediment PRG is highly uncertain and is being misapplied. 
(NSPW Comments, Attachment A, 2.1) 

Response: EPA does not agree with the comment for the following reasons: 

A-4 



The Rl Report submitted by Northem States Power Company (d/b/a NSPW 
Energy) (NSPW), included a Baseline Ecological Risk Assessment (BERA) 
Report and Remedial Action Objectives Report (RAO) Technical Memorandum 
proposed a sediment preliminary remediation goal. EPA modified the sediment 
PRG through a Technical Memorandum ofthe Derivation of Sediment PRG for 
the Ashland/NSP Lakefront Site (Tech Memo). The Tech Memo and EPA-
derived sediment PRG included all ofthe data collected by NSPW and WDNR 
over three iterations of sediment investigations. In addition, the Tech Memo 
considered well established information on PAH toxicity to benthic organisms 
to supplement the sediment data. Based upon the sediment data showing the 
range of contaminant concentrations and the expected effects to the benthic 
communities, EPA proposed an altemate PRG (2,295 ug PAH/g OC; 9.5 ug 
PAH/g dwt at 0.415% OC) for the sediment portion ofthe Site. The Tech 
Memo is part ofthe Rl Report and is included in the Administrative Record 
(AR) 

The derivation ofthe PRG considered all ofthe sediment toxicity data collected, 
not just a subset. As illustrated in Figure 1 ofthe Tech Memo, all toxicity data 
were plotted on a single figure so they could be compared to the proposed PRG 
range and evaluated for consistency with that range. 
The PRG derivation was not unusually dependent on limited samples. 
Responses to site sediments represent an exposure response gradient across the 
range of PAH contamination represented by site samples. Whenever one 
attempts to find a threshold for response within this response range, the data 
points that bracket the response threshold are going to have the greatest 
influence on the estimated threshold. This is not unique to the site, nor is it 
different from the approach used by NSPW in deriving their draft BERA and 
associated draft PRG. 

It was the failure ofthe sampling program conducted by NSPW to capture 
sediment samples with contamination near the threshold that left the 
assessment without high data density in the most important part ofthe 
exposure range. Therefore, it is inappropriate for NSPW to criticize EPA's 
assessment, which utilized the data collected by NSPW, as having 
insufficient data near the response threshold. 
It was the failure of NSPW's testing program to successfially complete 
sediment toxicity tests with midge that greatly reduced the amount of data 
available to confidently establish a response threshold for midge. Again, to 
criticize EPA's analysis for lacking robust data when NSPW failed to 
provide the data called for in its own sampling and analysis plan is 
unreasonable. 
The exclusion of woody debris sites from the PRG derivation was based on 
an explicit request by NSPW to do so. Note that the woody debris sites 
were not used as a basis for PRG development in NSPW's draft risk 
assessment either. 
It is not tme that data from the 1998 and 2001 investigations were not used 
for PRG development. All data were examined (see Tech. Memo in AR). 
Even if the 1998 and 2001 had not been used by EPA, it would be 
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unreasonable to criticize EPA on this basis, since in previous comments 
NSPW characterized those data as being inappropriate for developing 
ecological risk estimates and chose to rely solely on 2005-2006 data it 
developed for its own draft risk assessment. 

• The comment that EPA relied on too few data is also unreasonable since 
NSPW's proposed sediment PRG from its draft BERA only relied on two 
sediment samples. SQT7 and a dilution of SQTl. EPA used five different 
methods to estimate the PRG (see Tech. Memo in AR) using data from 
different sources and different sets of assumptions. The fact that this range 
of methods produced estimates within less than a factor of 3 of one another 
(1340 to 3930 ug PAH/g OC) lends confidence to the appropriateness of 
EPA's PRG derivation, which is much more robust than that proposed 
previously by NSPW. 

Comment: The PRG does not adequately reflect site conditions. (NSPW Comments. 
Attachment A, 2.1.1) 

Response: EPA disagrees with this comment for the following reasons: 

• The reliance on data for sandy sediments for establishing the PRG was in direct 
response to a request from NSPW to do so. At the time NSPW was asserting that 
the results from the woody debris sites were unreliable and should not be used for 
PRG development. NSPW also used only data for sandy sediments in developing 
its proposed PRG. To suggest otherwise now is not accurate. 

• At the fime of PRG development NSPW indicated its preference that only the 
sandy sediment sites be used to develop a PRG based on organic carbon-
normalized data, then those concentrations would be converted to a dry weight 
PAH concentration to be used as the PRG. At the time of this suggestion, EPA 
told the NSPW representatives that was a mistake and might be over-protective of 
woody debris sediments, a concem NSPW dismissed. However, EPA allowed 
NSPW to develop the PRGs in this way so long as a dry weight PRG based on 
sandy sediment data should be protective of woody sediments as well. 

• The comment also states that the sediment PRG does not account for 
"background sediment toxicity." EPA also disagrees with his portion ofthe 
comment. First, background toxicity was not observed in the 1998 or 2001 
studies, so those data would be unaffected. Second, while some ofthe off-site 
reference stations selected by the PRP for the 2005-2006 sampling performed 
more poorly than control sediment, the on-site sandy sediment stations with 
low levels of PAH contaminafion did not differ fiom control; therefore, even 
if there were a source of background toxicity to Hyalella in the off-site 
reference stations, it was apparently not present at the site itself, or the on-site 
stations with low levels of PAH contamination would have demonstrated 
toxicity, which they did not (SQT3, SQT6). Further still, there was no 
evidence of "background toxicity" in tests conducted with Lumbriculus, yet 
Lumbriculus tests conducted by NSPW showed toxicity ofthe same samples 
(SQTl, SQT7) that showed toxicity to Hyalella. indicating that a similar PRG 
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would be derived even if the PRP Hyalella data were excluded from the 
analysis. 

Comment: The PRG derivation from the toxicity studies was not based on proven 
methods or sound science. (NSPW Comments, Attachment A, 2.1.2) 

Response: EPA disagrees with the comment for the following reasons: 

• It is tme that interpolation/extrapolation methods were necessary to estimate a 
PRG from the available data. The primary reason extrapolation methods were 
necessary was the failure of NSPW's 2005-2006 sampling and analysis to 1) 
obtain samples over the portion ofthe contamination gradient most critical to 
PRG development; and 2) to successfially complete sediment toxicity tests with 
Chironomus as specified in NSPW's Work Plan. At the time the Chironomus 
tests failed NSPW did not repeat the failed tests, hence extrapolation approaches 
were necessary. 

• NSPW asserts that the PRG development should have considered Hyalella as 
more sensitive than Chironomus. This is an inaccurate reading ofthe evidence. 
While the figures NSPW cites from the EPA 2003b document are correct, they 
fail to take note that: 

1) the data in the EPA 2003b document were for acute (4-d) tests rather than 
the 10-d and 28-d tests conducted at the site and by Schuler et al.; 
2) that the data in the EPA 2003 b document were taken from studies 
conducted in different laboratories, at different times, and under different 
conditions, as compared to the SEH 2001 and Schuler et al. data which used 
the same test protocols used for the Ashland BERA and represent data 
collected in parallel in the same laboratory at the same time, a much better 
basis for comparison; 
3) that one ofthe tests comprising the Chironomus GMAV from EPA 2003b 
was not even the same species (Chironomus riparius rather than Chironomus 
tentans aka Chironomus dilutus); and 
4) that using the species relationship NSPW prefers would be in direct 
contradiction to site-specific data showing that Chironomus v/as more 
sensitive to site contamination than were Hyalella (SEH 2001 data; note also 
in this context that the failure of NSPW to successfially complete the 
Chironomus testing specified in its Work Plan prevents the species 
comparison fi"om being expanded fiarther). 

• If one assumed that the sensitivity of Hyalella really was a factor of 68.4/13.9 = 
4.92 greater than Chironomus, as asserted by NSPW, then one would logically 
calculate a PRG by dividing the site-specific Chironomus LC20 of 3760 ug 
PAH/g OC (SEH 2001) by NSPW's suggesting species sensitivity factor of 4.92 
to arrive at a PRG of 764 ug PAH/g OC, which equates to 3.17 ug PAH/g dwl at 
0.415% OC. The logical outcome of following this comment, therefore, is a 
much lower sediment PRG than the one EPA proposed in the Tech Memo. 

• NSPW's suggestion that EPA's methods for extrapolation among endpoints 
within a species or among endpoints between species has no precedent in the 
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toxicological literature reflects a misunderstanding of toxicological methods. 
The interpretation of slopes of potency or exposure/response curves as an 
inferential tool is widely accepted and an established methodology. For 
example, as early as 1985, EPA used ratios between LC50s and statistical 
detection thresholds to derive the factor of 2 used to convert a final acute 
value (based on LC50 values) to a lower concentration (the CMC) not 
expected to cause substantial acute toxicity (see Stephan et al. 1985). At an 
even more fundamental level, the very modeling of exposure response curves 
to produce point esfimates for varying effect level is a form of using response 
curves to estimate other levels of effect: few toxicity tests actually contain a 
treatment that pro\ ides exactly 20 or 50 percent effect, but that does not 
prevent modeling ofthe exposure/response slope to estimate those levels of 
effect from other levels of effect. Using response correlations among species 
is also common; as just one example, see the Interspecies Correlation 
Estimation model at i-itlp://www.epa.Rov/ceampubl fchain/webice/index.html. 
In fact a simple Google search for '"read across methods toxicity" reveals a 
long list of applications of endpoint and species extrapolation tools analogous 
to the approaches EPA used to estimate an EC20 for Chironomus from the 
available data. 

Comment: The PRG should reflect current understanding of PAH-associated toxicity to 
benthic invertebrates at the MGP sites, and the PRG should be applied on an OC-
normalized basis to shallow sediments. (NSPW Comments. Attachment A, 2.1.3 and 
2.1.4) 

Response: These comments are irrelevant to the derivation ofthe sediment PRG for the 
following reasons: 

• EPA is well aware ofthe referenced issues regarding black carbon and NAPL 
partitioning. Dave Mount, an aquatic biologist in EPA's Environmental Effects 
Research Laboratory in Duluth, Minnesota, is one ofthe authors of U.S. EPA 
2003a, Procedures for the Derivation of Site-Specific Equilibrium Partitioning 
Sediment Benchmarks (ESBs) for the Protection of Benthic Organisms: Nonionic 
Organics" (Office of Research and Development, EPA-600-R-02-012), one ofthe 
documents referenced in NSPW's comments critiquing the sediment PRG. Dave 
Mount was consulted and helped develop the sediment PRG for the Ashland Site. 
While black carbon and NAPL can affect PAH partitioning, it is incorrect to 
suggest that these factors negatively affect the PRG development. This comment 
is irrelevant because four ofthe five methods used to estimate the Chironomus 
EC20 (see PRG Tech. Memo, in AR) were based on sediment toxicity data from 
the Site sediments themselves. Accordingly, any influences of black carbon or 
NAPL on PAH bioavailability in Site sediments were incorporated into the 
empirical measurement of toxicity in the Site sediments - there is no need to 
additionally correct these data for black carbon or NAPL. The extrapolations 
applied to these Site values are relative, and assume only that PAHs are the cause 
ofthe observed toxicity, regardless ofthe nature ofthe partitioning in the 
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sediment. So, whatever effects of black carbon or NAPL were operative in the 
Site sediments, it is accounted for in EPA's sediment PRG derivation. 

• One ofthe 5 methods used to estimate the Chironomus EC20 (the value of 2020 
ug PAH/g OC in Table 1 ofthe PRG Tech. Memo.) was based on a literature 
effect endpoint that would not have considered black carbon or NAPL effects on 
partitioning. However, it is interesting to note that this estimate derived from 
literature data, which does not consider black carbon or NAPL partitioning, 
}'ielded an estimate ofthe Chironomus EC20 that lies in the mid-range ofthe 
estimates based on site-specific data. This implies that while the effects of black 
carbon and NAPL on PAH partitioning were incorporated empirically, they must 
not have been very large effects, or there would have been disparity between the 
literature-derived values and those derived from site-specific sediment data. 

• Although the responses above make clear that not using a 3- or 4-phase 
partitioning model is irrelevant, it is important to note the inconsistency in this 
comment. NSPW's own draft BERA did not use such models, in fact the 
assessment of bioaccumulation data by NSPW used the same two-phase approach 
(OC normalization). 

• It is even more inappropriate to crificize EPA for not using a 3- or 4-phase 
partitioning model because NSPW's own sampling and analysis plan did not 
include the measurements necessary to create and calibrate such a model. For 
example, while NSPW references the work of Kreitinger et al. 2007 in criticizing 
EPA's PRG, NSPW did not include in its work plan the interstitial water PAH 
measurements that would be necessary to consider a comparable assessment 
approach as a means to estimate an appropriate PRG. To criticize EPA for not 
using methods when NSPW failed to collect the necessary data to support such 
methods is disingenuous. 

To put the criticisms of EPA's sediment PRG development in perspective, it is 
instmctive to compare the approach EPA used with the approach NSPW proposed 
in the draft BERA. 

• NSPW Approach: The draft BERA prepared by NSPW arrived at a 
sediment PRG of 5,300 ug PAH/g OC, and converted this to 53 ug PAH/g 
dwt based on an assumption of 1% organic carbon. The value of 5,300 ug 
PAH/g OC was based on the geometric mean between two results from 
one study of sediment toxicity to Hyalella. This PRG considered only 
sandy sediments, and converted this to a single dwt value. 

EPA objected to this approach on two primary grounds: 1) the PRG did not 
consider all ofthe available toxicity data (e.g., it focused only on Hyalella to the 
exclusion of other species, and relied only on 2005-2006 data); and 2) it used an 
organic carbon content (1%) for dw4 conversion that was higher than that in the 
sediments used to derive the PRG. In fact, SQT7, a sediment sample the NSPW 
BERA conceded was unacceptably toxic, would not have exceeded NSPW's 
proposed PRG. Adopting a PRG that would allow such a toxic concentration 
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would not comply with the remedial purposes of CERCLA and the RAOs for the 
Site. 

• EPA Approach: Like NSPW (in fact, at its request), EPA's PRG 
development focused on sandy sediments. However, EPA considered the 
evidence that both Hyalella and other species would be unacceptably 
affected by sediments at the NSPW-proposed 53 ug PAH/g dwt. 
Accordingly. EPA used available data to estimate a threshold for toxicity 
(EC20) for the most sensifive organism to Site contamination in sandy 
sediments, as demonstrated in Site-specific toxicity testing (Chironomus). 
This value, expected to protect against toxicity not only Hyalella but other 
tested organisms as well, was converted to a dwt value using the measured 
organic content found in Site sediments closest in contamination to the 
esfimated threshold (0.415% OC). 

This comparison shows that the methods proposed previously by NSPW and used 
by EPA were very similar, differing only in EPA estimating a threshold for all 
species instead of just Hyalella, and in using the appropriate site-specific organic 
carbon content to convert to a dwl value, instead ofa generic 1% value used by 
NSPW. 

The comparison ofthe two approaches shows that the criticism of EPA's 
sediment PRG is misplaced: 

• NSPW criticizes EPA for using too little data to establish the PRG, but the 
approach proposed by NSPW relied on only two samples (SQT7 and a 
dilution of SQTl). 

• NSPW criticizes EPA for using toxicity data for Hyalella on the assertion 
that there was background contamination, yet NSPW used those same 
samples to establish its proposed PRG. 

• NSPW criticizes EPA for using only sandy sediment data for deriving the 
sediment PRG. but NSPW also used only sandy sediment data for deriving 
its proposed PRG. 

• NSPW criticizes EPA for applying a single dry-weight based PRG to all 
Site sediments without separately considering woody sediments; NSPW's 
proposed PRG did exactly the same thing. 

• NSPW crificizes EPA for not applying a three- or four-phase partitioning 
model to Site sediments, but NSPW's draft BERA did not use a three- or 
four-phase partitioning model, used the exact same organic carbon 
normalization, and used exactly the same OC normalization as EPA. 

Comment: Sediments and surface water do not pose a risk to human health. Sheen 
chemical concentration estimates in surface water are unreliable. Sheen risks 
inappropriately assumed frequent exposure. (NSPW Comments, Attachment A, 2.2, 2.2.1 
and 2.2.2) 
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Response: EPA disagrees with the comments for the following reasons: 

NSPW's comment states there is "uncertainty as to whether DNAPL in the sediment is 
actually the source of sheens that have been observed in the bay. Although DNAPL in 
the sediment is a potential source, there are other potential sources in the area that could 
release sheens to the bay. These include discharges from storm sewers and combined 
sewer overflows, subsurface migration from upland sources in Kreher Park, as well as 
marina use.'" 

According to NSPW's own calculations (see letters in the administrative record from 
Dames & Moore dated March 2, 1998 and December 4, 1998), there are over 2,000,000 
gallons of coal tar/oils in the sediments. The formation of slicks has been observed in the 
areas where coal tar/oil in sediments is present suggesting that the slick source is the coal 
tar in the sediments. Also formation of slicks has been documented during sediment 
sampling performed by NSPW. Furthermore, the slicks are associated with coal tar odors 
suggesting coal tar/oils in sediment as the source for the slicks. Therefore, all 
infoiTnation (location of slicks, presence of coal tar/oils in the sediments, odor associated 
with the slicks etc.) presents a strong basis for the conclusion that coal tar/oils in the 
sediments are the primary source of slicks observed in the bay. 

In addition, the comment also states "there are no unacceptable human health risks to 
cither a swimmer or wader from exposure to sediments or surface water," and bases this 
statement solely on the exposure risk calculations presented in NSPW's September 2007 
Human Health Risk Assessment (HHRA) report, but dismisses the report's hypothetical 
risk calculations for non-aqueous phase liquids (NAPL) in surface water as "unrealistic, 
technically unjustifiable, and not based on any sheen data." EPA disagrees with this 
comment and finds that the surface water and sediment conditions at the Ashland/NSP 
Lakefront site pose a human health hazard. 

In a letter to EPA dated October 4, 2009, the Wisconsin Department of Health Services 
(DHS) strongly disagreed with NSPW's comments and conclusion that sediment and 
surface water at the Site do not pose a risk to human health. The DHS letter is included 
in the Administrative Record for the Site and is quoted below: 

"In 2007 DHS provided comments on various drafts of NSPW Energy's Remedial 
Investigation (Rl) and HHRA reports. DHS noted a substantial shortcoming with 
the draft Rl report that sampling efforts failed to collect surface water data that 
adequately characterized the constituents of coal tar slick/NAPL events at the site. 
While the release from impacted sediments to surface water of such coal tar slick 
events are not common at the site, they can be generated by either human or 
natural forces, have been observed during sediment sampling (both from 
watercraft and through ice during winter months), and described by community 
members, and on one occasion were photographically documented. 

"DHS has also expressed concems that the various drafts ofthe HHRA report did 
not adequately address and assess the human health risks of direct contact with 
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coal tar slick impacted surface water. NSPW acknowledged that coal tar 
slick/NAPL events do occur on surface water at the site, but was unable to collect 
a sample that characterized the concentrations of constituents during these events. 
NSPW then approached state and federal agencies and proposed the altemative 
method of substituting NAPL-impacted groundwater data from the Copper Falls 
aquifer and using this data to calculate hypothetical human health risks from 
exposure to coal tar slicks in surface water. To avoid further delays in completing 
the Rl and HHRA. the agencies concurred with this proposal. 

"In comments on the proposed plan, NSPW now inaccurately implies this 
approach was requested by agencies, declares this data substitution to be 
"inadequate", and rejects the findings of their own proposed model for the human 
health risk assessment of surface water at the site. In their comments, NSPW puts 
forth a more recently developed approach for estimating the qualitative and 
quantitative aspects of contaminant constituents in coal tar slicks in surface water 
at the site, which results in findings that drastically differ from NSPW's 
September 2008 HHRA. While there may be some merit to this latest NSPW 
proposed estimate for deriving contaminant concentrations in surface water, it is 
very unusual to derive environmental contaminant data following such an 
approach. Furthermore, NSPW should have proposed this approach prior to 
completing the Rl and HHRA reports. DHS does not support nor concur with 
NSPW's recently proposed approach. Until coal-tar slick impacted surface water 
is collected at the site, DHS recommends using the approach for assessing human 
health risks to surface water coal-tar slicks that was previously brought forward 
by NSPW and described in the their own September 2007 HHRA report. 

"The NSPW Proposed Plan comments are also critical ofthe exposure time, 
frequency, and durcition used by the HHRA for estimating risks for exposure to 
coal-tar slicks/NAPL in surface water. It is the opinion of DHS that coal tar slicks 
pose the greatest human health risks of contaminated environmental media at the 
Ashland/NSP Lakefront site, and this includes unacceptable acute health risks 
from a single exposure. An inherent flaw and shortcoming of all quantitative 
human health risk assessments conducted for coal-tar contaminated sediments at 
former manufactured gas plants (MGP) is the ditTiculty of quantifying the acute 
human health risks from direct, dermal contact with wide ranging mixture of 
aromatic volatiles and semivolatiles (PAHs) typical of non-aqueous coal tar slicks 
that are released from impacted sediments. The empirical data is clear that a 
single instance of direct dermal contact with constituents common in coal tar 
slicks/NAPL can cause irritation and damage to the skin. DHS' opinion is 
supported by the findings ofthe 2003 Public Health Assessment for the 
Ashland/Northem States Power, as issued by the LLS. Agency for Toxic 
Substances and Disease Registry. The Public Health Assessment concluded that 
tar slicks in surface water are a 'human health hazard,' due to clear evidence of 
adverse health effects from regular or a single instance of direct contact." 
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Comment: EPA has not demonstrated that NAPLs present in deep Chequamegon Bay 
sediments are a Principal Threat Waste. (NSPW Comments, Attachment A, 2.3) 

Response: EPA disagrees with the comment for the following reasons: 

According to EPA guidance, "Principal Threat wastes are those source materials 
considered to be highly toxic or highly mobile that generally cannot be reliably 
contained..." 

"Source material is defined as material that includes or contains hazardous substances, 
pollutants, or contaminants that act as a reservoir for migration of contamination to 
groundwater, surface water..." 

As described in the final Rl, free product in sediment samples has been observed in the 
fomi of emulsions. In general, these sediment samples where emulsions were observed 
correspond to both high VOC and PAH levels. Emulsions observed in sediment samples 
generally correspond to total PAH levels greater than 1,000,000 |ag/kg. Benzene and 
total PAHs were detected in the sediments and wood waste higher than the WDNR 
threshold effects concentration (TEC), approximately 1,000 and 6,000 times higher, 
respectively. The PAH and VOC contamination (free product, NAPLs) found in the 
sediment at the Ashland/NSP Lakefront Site is considered to be highly toxic. In addition, 
oil slicks continue to form on the surface water in the Chequamegon Bay during high-
wind events or when the sediment is disturbed which means the source material is highly 
mobile. 

Comment: Appropriate sediment performance standards must be established in the 
ROD. (NSP W Comments, Attachment A, 3) 

Response: The sediment performance standards are included in the ROD. 

Comment: The sediment PRG is not a remedy performance standard, and the PRG is a 
value that needs to be met on average, not on a point-by-point basis. (NSPW Comments, 
Attachment A, 3.1 and 3.2) 

Response: The PRG is the sediment cleanup goal that was established for the 
Ashland/NSP Lakefront Site during the remedial investigation/feasibilit)' study. (Note 
that, upon issuance ofthe ROD, the sediment cleanup goal is no longer considered a 
"preliminary cleanup goal.") This goal was established utilizing site specific data (see 
PRG Tech. Memo in AR). The ROD states that the remediation should try to attain the 
cleanup goal by removing all sediment with a PAH concentration above the sediment 
remedial action level (RAL). The performance standards specified in the ROD, as well 
as in EPA letters to the PRP that are part ofthe Administrative Record for the Site, state 
that upon completion of removal activities a surface weighted average concentration 
(S\\'AC) of 9.5 ppm total PAHs needs to be achieved with no sample exceeding 22 ppm 
total PAHs. 
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Comment: EPA 's proposed sediment remedy does not objectively satisfy NCP criteria. 
Sed-6 fails the NCP short-ierm effectiveness (health and safety) criterion relative to Sed-
4. (NSPW Comments, Attachment A, 4 and 4.1) 

Response: EPA disagrees with the comments for the following reasons: 

NSPW states that sediment remedial altematives SED-4. SED-5 and SED-6 all meet the 
first two ("Threshold Criteria") ofthe nine criteria for the detailed analysis of altematives 
in the Nafional Contingency Plan (NCP), 40 C.F.R. § 300.430(e)(9)(iii). NSPW asserts, 
however, that SED-4 is clearly superior to SED-6 with respect to the short-term 
effectiveness and implementability criteria (two ofthe five "Balancing Criteria") and 
considering community acceptance (one ofthe two '"Modifying Criteria"). NSPW states 
that "Sed-6 will take longer to implement than Sed-4. causing greater dismption to the 
community and greater short-term health and safety risks." (NSPWComments, 
Attachment A, 4) NSPW also claims the dry dredge technology in SED-6 has not been 
proven safe or effective at a sediment dredge project of this size in the open waters ofthe 
Great Lakes. NSPW also states that several public comments question SED-6 as more 
expensive than SED-4. 

First, SED-6 (dry excavation near shore, mechanical or hy draulic dredge offshore) does 
satisfy the NCP criteria and was determined by EPA to be a better altemative than SED-4 
(mechanical or hydraulic dredge both near shore and offshore sediments) considering the 
short-term effectiveness and implementability criteria. As discussed in the Proposed Plan 
and ROD, the location ofthe coal tar/oils in the sediment beneath and mixed with large 
amounts of wood debris make dry excavation the superior remediation technology to 
safely remove contaminated sediments, including free product, and achieve the remedial 
action objectives (RAOs) tor the Site. Dry excavation technology will allow workers to 
visually observe conditions to safely remove wood debris and free product whereas wet 
dredging is not effective for removing tars and oils beneath or mixed with wood waste as 
workers will not be able to visually observe conditions as sediments are resuspended and 
coal tars and oils cloud the water. If SED-4 were to be implemented using a hydraulic 
dredge technology, wood debris would likely cause interruptions and extend the length of 
the project as machinery is clogged and has to be cleared and repaired. If SED-4 were to 
be implemented mechanically this would result in the resuspension of large quantities of 
contaminated sediment and coal tar and oils, including surface sheens, threatening a 
release to the greater bay. In order to address this threat much time and money would 
have to be dedicated to containing the surface sheens, disturbed free product, and 
resuspended sediments. In addition, a wet dredge would result in the need for 
confirmation sampling and possible re-dredging to remove contaminated sediment that is 
resuspended and then settles back onto the lakebed at levels above the established 
performance standards. Storms and wave action would also require suspension of 
dredging activities as equipment located on barges could not operate safely further 
delaying the project. NSPWs comments do not account for these factors when 
evaluating the short-term effectiveness and implementability of wet dredge technologies 
in removing NAPL-contaminated sediments that are co-located with thick deposits of 
wood debris and the resuspension of contaminated sediments and the resultant 
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recontamination ofthe lake bed that would necessitate additional sampling and dredging 
ofthe residual sediments. 

NSPW's comment states "the significantly longer duration and increased labor required 
for Sed-6 versus Sed-4 carries with it increased risk to worker health and safety during 
remedy implementation." (NSPW Comments, Attachment A, 4.1) According to Table 8-
11, Evaluation of Short Term Effectiveness for Potential Remedial Alternatives for 
Sediment, in NSPW's Final FS, however, there is no mention that SED-6 will take any 
longer to complete than SED-4. Both SED-6 and SED-4 should have similar short-term 
risks to the public and worker health and safety during implementation. Worker and 
community protection will be required and engineering controls will be needed for all 
sediment remedies during dredging, dewatering and treatment. Table 8-11 ofthe FS 
states that "[djredging could also agitate sediments, lead to resuspension, dissolution and 
dispersal. Nearby residents may experience increased exposure to VOCs during dredging 
or excavation and onshore sediment treatment operations." There are short-term health 
and safety concems, therefore, associated with both altematives that will be addressed 
during the remedy design. 

Desjiite EPA's concems about the short-term effectiveness and implementability of wet 
dredge technologies to remove the near-shore sediments, in the ROD, EPA has allowed 
for a wet dredge pilot test for the near-shore sediments to address NSPW's concems with 
SED-6. The pilot test would be used to determine whether wet dredge technologies can 
effectively be implemented to remove contaminated sediments and achieve the 
established remedial action objectives (RAOs). The performance standards in the ROD 
would be used to evaluate the effectiveness and implementability of SED-4. If the wet 
dredge proved effective and implementable through the pilot test, the ROD states that 
EPA would then recommend SED-4 as the altemate remedy for the contaminated 
sediment portion ofthe Site. 

Comment: "There are dry dredge safety and environmental impact concerns from basal 
heave failure. " (NSPW Comments, Attachment A, 4.1.1) 

Response: EPA agrees that there are safety and environmental impact concems with any 
ofthe sediment remediation altematives and that these concems will be addressed during 
the Remedial Design phase, but disagrees that concems from basal heave should cause 
EPA to not select SED-6 for the following reasons: 

The issue of basal heave was brought up by NSPW in its comments on the Proposed 
Plan, and was not looked at or included in the Feasibility Study. For this reason EPA did 
not address this issue in the Proposed Plan. Based on this comment, however, EPA did a 
more extensive evaluation of basal heave based on Site-specific data (see Technical 
Memorandum Conceptual Geotechnical Assessment for Sediment Removal, Weston, 
November 20, 2009). The study conducted by Weston on behalf of EPA and included in 
the Administrative Record concluded that the near-shore bay bottom sediments can be 
safely removed using dry excavation techniques assuming that conceptual planning, final 
design engineering and implementation ofthe constmction work are all properly 
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executed. However, in order for the final design ofthe dry excavation alternative to be 
properly completed, additional geotechnical data on the clay layer in the Chequamegon 
Bay is required. Therefore, EPA w/ill ensure that the issue of basal heave is thoroughly 
investigated and evaluated during the pre-design phase. 

Comment: "Safety risks of implementing Sed-6 significantly exceed safety risk of Sed-4. " 
(NSPW Comments, Attachment A. 4.1.2) 

Response: EPA agrees there are safety risks with any ofthe sediment remediation 
altematives and that these risks will be addressed by taking necessary safety precautions 
and use of appropriate engineering controls, but disagrees that the safety risks of 
implementing SED-6 signi ficantly exceed safety risks of SED-4 for the following 
reasons: 

The safety risks were not identified in the PRP-prepared FS. Safety risks are inherent 
with any constmction or remedial action project. The safety risks are either addressed by 
taking appropriate safety precautions or use of appropriate engineering controls. The 
PRP will be required to evaluate the safety risks during remedial action and will be 
required to minimize or eliminate the risks by taking appropriate safety measures or 
through use of appropriate engineering controls. For the remedial action, a health and 
safety plan and contingency plan will be required. These plans will address safety risks 
associated with the selected remedy. It is important to note that the table presented in 
NSPW's comment that shows an increased occupafional risks of death or injuries of 23% 
associated with implementing SED-6 versus SED-4 (NSPW Comments, Attachment A, 
4.1.2 at 27) is based purely on an assumpfion of increased man hours and not on riskier 
or more dangerous technologies or processes required to implement SED-6 versus SED-
4. Statements of an increased risk to workers associated with SED-6 are misleading and 
inappropriate and any sediment remedy will require a health and safety plan and 
contingency plan. 

Comment: "Air emissions from Sed-6 exceed emissions for Sed-4. " (NSPW Comments, 
Attachment A, 4.1.3) 

Response: EPA disagrees with the comment for the following reasons: 

There is no basis for the assertion that air emissions from SED-6 exceed emissions for 
SED-4 because SED-6 was never evaluated in the bench scale emission test (Appendix 
B3 for the FS). Review ofthe bench scale emission test results, which are based on worst 
case scenario assumptions, would tend towards a conclusion that the two altematives 
would likely result in the same amount of air emissions. However, nothing definitive can 
be stated at this fime because as pointed out, SED-6 was not evaluated by NSPW for air 
emissions. Further, this will be addressed during pre-design and design phase ofthe 
remedial action. However, use of appropriate engineering controls will be utilized to 
minimize or reduce air emissions. 
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Comment: "Community Disruption Greater Due to Much Longer Duration of Sed-6 
Relative to Sed-4. 

The Sed-6 alternative will require one to two or more years than Sed-4 to 
implement (based on the FS-estimated durations of approximately four versus two years), 
with associated community impacts such as noise, odors, loss of Kreher Park use, delay 
of implementation ofthe City's Waterfront Redevelopment Plan and truck traffic during 
that longer time period. Significant additional elements required for the Sed- 6 
alternative that are not necessary for the Sed-4 alternative and will result in prolonging 
the project unnecessarily include the following: 

• Conduct pre-trenching along proposed landward sheet pile alignment; 
• Move/abandon existing utilities on the east and west sides on the upland areas; 
• Install wave attenuator(s) or break wall; 
• Install reinforced sheetpile in lake and along the east and west sides (this is 

structurally stronger than the sheetpile that potentially will be installed as part of 
Sed-4 to control dispersion); 

• Operate lake water removal system and treatment plant for water inside of 
containment to drain bay prior to dry excavation and maintain bay drained 
during excavation; and 

• Remove more extensive piling in bay and on the east and west sides, upon project 
completion. 

In addition, the schedule could be significantly extended further for a variety of 
reasons under the Sed-6 scenario, such as a need to construct coffer dam cells to prevent 
cross contamination and mud flows; failure ofthe lakeside sheetpile due to ice damage in 
the .spring which may be avoided in Sed-4; failure ofthe sheet pile wall due to 
groimdM^ater upwelUng; flooding conditions caused by excessive wall leakage, basal 
heave or storm events; potentially lower productivity due to higher worker health and 
safety personal protection levels related to higher emissions in the excavation area and 
water management tasks; and equipment or power failures affecting the dewatering 
equipment. " (NSPW Comments, Attachment A, 4.1.4) 

Response: EPA disagrees with the comments for the following reasons: 

As mentioned above, the timelines presented in the FS are rough estimates just as the 
costs are. EPA feels that the difference in duration of SED-4 and SED-6 is very small if 
the technology used achieves the performance standards. Therefore, the community 
disruption should be similar for SED-4 and SED-6. 

The ROD includes SED-6 (dry excavation near shore, mechanical or hydraulic dredge 
offshore) as the primary remedy for sediments. However, a pilot test for dredging (SED-
4) can be conducted during the pre-design to see if the dredging altemative will meet the 
cleanup goal and performance standards specified in the ROD. If a pre-design pilot test 
indicates that dredging will attain the established cleanup goal and performance standards 
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then EPA, in consultation with WDNR, will recommend that an altemate sediment 
remedy SED-4 (dredging) he implemented. 

Either SED-6 or SED-4 will require a semi-permanent confinement system in the bay 
(sheet pile, breakwater wall) at the outer edge (north) ofthe Site work area. The details 
ofthe system and exact requirements will be fully delineated during the Remedial Design 
for the sediment remedy. EPA and WDNR repeatedly informed NSPW of this 
requirement during preparation ofthe FS. With the quantity of free product (over 
2,000,000 gallons of coal tar/oils in the sediments, per NSPW documents dated March 2, 
1998, and December 4. 1998) and high concentrations of contaminated sediments, an 
outer containment system is essential so that these contaminants do not migrate off-site to 
areas of Chequamegon Bay or Lake Superior outside the Site boundaries. Silt curtains 
and hydrocarbon booms are not expected to provide adequate protection to keep 
contamination from being released from the Site and entering Chequamegon Bay and 
Lake Superior outside the remedial response area, and therefore, a sound containment 
system (i.e., sheet pile) will be necessary to protect the waters of Chequamegon Bay and 
Lake Superior. 

The NSPW comment states that installing a wave attenuator or breakwater and installing 
reinforced sheet piling on the east and west sides ofthe bay are required for SED-6, but 
not SED-4. Both sheet piling and a breakwater are elements of a sediment remedy 
regardless of whether SED-6 or SED-4 is selected. Additional sheet piling or coffer 
dams would be required for SED-6 as determined during the Remedial Design, but both 
SED-6 and SED-4 require a breakwater and sheet piling, .^s a result, many ofthe issues 
the comment highlights regarding scheduling and technical issues associated with 
installing a breakwater and sheet piling are not unique to SED-6 and also exist with SED-
4. 

The comment also incorrectly states that a water removal system and treatment facility 
for the dry excavation is a unique element of SED-6, when in fact SED-4 would also 
require operation ofa water removal system and treatment facility for the dewatering of 
contaminated sediments following dredging. 

Comment: "Sed-6 fails the NCP Implementability Criterion Relative to Sed-4. While dry 
excavation has been successfully used, the majority of sites where it has been 
implemented are on small bodies of water (e.g.. wetlands, streams, or ponds), which can 
be dewatered or rerouted relatively easily to facilitate removal by conventional 
excavation equipment. There is little, if any, precedent for using dry excavation at open 
coastal sites (i.e.. either marine or large lakes), M'hich involves removal of large 
quantities of sediment (> 10.000 cubic yards). A review of EPA Region V sediment sites 
indicated that sediment removal was undertaken by M'et dredging at the majority of these 
sites (Table 4.1). Thus, the selection of Sed-6 remains an unproven remediation 
option... " (NSPW Comments. Attachment A, 4.2) 

Response: EPA disagrees with this comment for the following reasons: 
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According to Table 8-12, Evaluation of Implementability for Potential Sediment 
Remedial Alternatives in the FS, SED-6 will be more difficult to implement due to the 
installation of safe and watertight enclosures. However, it does not state that SED-6 is 
not implementable. In addition, in the column describing Reliability of Technology for 
SED-4 and SED-6, it states that the technologies and process options used as part of this 
altemative have been used on many contaminated sediment sites with success. In the 
Availability of Services and Materials column, it states that services necessary for this 
altemative are readily available and proven technologies. Therefore, the FS determined 
that SED-6 is implementable and a proven technology which means that it does not fail 
the NCP implementability criterion. 

In addition, dry excavation has been used successfully around the world in both large and 
small water bodies, including Lake Superior. Much ofthe excavations at Taconite 
Harbor in Minnesota were carried out in the 1950s - 60s in a dry dredge scenario using 
sheet piles to hold back Lake Superior. Most lock and dam work is carried out in the dry. 
The technology and problems are the same for environmental dredging as it is for civil 
engineering. Below are some examples of dry excavation projects. 

Example 1, Talconite Harbor, MN 
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Note high water mark on sheet piling 

Example 2 
VELSICOL CHEMICAL CORP. (MICHIGAN) 
EPA ID# MID000722439 
Last Updated: November, 2008 

On June 8, 1998, U.S. EPA signed an Action Memorandum for a time-critical removal 
action to address the most highly-contaminated sediments in the Pine River. The Action 
Memorandum called for dredging/ excavating sediments containing 3,000 ppm total DDT 
or greater (the hot spot), treatment ofthe sediments with a stabilizing/drying agent, and 
offsite disposal ofthe sediments. The removal action also included building 
necessary infrastructure such as roads, a staging pad, and a water treatment plant. 
Constmction ofthe infrastructure was substantially complete by November 1998. 
Sediment removal began in the spring of 1999 and was completed in October 1999. 

For the remaining contaminated sediments not addressed by the removal action, a 
streamlined Remedial Investigation and Feasibility Study (RI/FS) Report and Proposed 
Plan were made available to the public in August 1998. U.S. EPA signed a Record of 
Decision (ROD) on February 12, 1999, selecting Altemative 4 (Hydraulic Modification 
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ofthe Pine River, Excavation of Sediments, Dewatering and Water Treatment) and 
Altemafives 5 and 6 (disposal of contaminated sediments in either a Resource 
Conservation and Recovery Act Subtitle D or C landfill). The ROD contemplated the use 
of temporary cofferdams and the dry excavation of sediments, but also recognized that 
the installation of temporary cofferdams might not be implementable in all locations in 
the St. Louis Impoundment and that some ofthe sediment removal might need to be 
completed using mechanical or hydraulic dredging. In accordance with the ROD, 
remedial action work in the Pine River would include the following components: 
installation of temporary cofferdams in the St. Louis Impoundment; dewatering ofthe 
areas within the cofferdams; dry excavation ofthe sediments; stabilization ofthe 
sediments with a drying agent; treatment ofthe water removed from the excavation areas; 
ongoing monitoring of operations to ensure protection of workers and the community; 
ongoing water column and air monitoring; and sediment sampling after completion ofthe 
excavation work to ensure the completion ofthe project. In addition, the State of 
Michigan would confinue to monitor fish levels until the fish advisory can be removed. 

U.S. EPA began Phase I remedial acfion work in the fall of 1999 with the installation of 
sheet piling to construct cofferdams and to divide the southern half of the river into 
manageable cells. Phase 1 cleanup activities were completed during the 2003 construction 
season. Within the Phase 1 area, an access road with 20 seven-foot diameter culverts was 
built. This access road would later be utilized during the Phase II remedial 
acfion activities in order to reach the northern half of the river. U.S. EPA began 
dewatering and sediment removal in the northern half of the river (Phase II) in the 
summer of 2004 and completed the work in 2005. whh the removal ofthe northern sheet 
piling completed in early 2006. During the 2006 construction season, U.S. EPA again 
dewatered the southern half of the river so that the in-river haul roads could be removed 
and the remaining contamination in the equalization basin could be excavated and 
shipped offsite for disposal. The remedial action work in the river was completed by the 
end of 2006. 

The use of dry excavation methods for cleanup ofthe Pine River sediments facilitated the 
discovery that the slurry wall around the 52-acre former plant site was failing, and Dense 
Non-Aqueous Phase Liquid (DNAPL) was migrating from the main plant site into the 
glacial till underlying the river sediments. Adaptive change management during the Pine 
River remedial action handled the discovery of DNAPL without losing construction 
time. By the end of 2006, a total of approximately 4.355 gallons of DNAPL had been 
pumped from the river bottom (3,275 gallons of which were pumped out during 2002). 
approximately 640.000 cubic yards of sediment had been removed, an estimated 222 tons 
of DDT had been removed from the river, and approximately 1,400 linear feet of 
interceptor trench had been installed along the riverbank to collect DNAPL migrating 
from the plant site (including an additional section of interceptor trench installed in 2006 
in the area near the former equalization basin). Laterals to the trench were installed 
to extend into the cells where residual DNAPL within the till was left in place due to the 
proximity to the lower water table. U.S. EPA also constructed a clay cap over the areas of 
the river bottom with residual DNAPL to isolate the contaminants from the river. 
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Dry excavation like the remediation project that done at the Pine River costs about $145 
per cubic yard, while dredging the bottom without removing the water costs $100 to $400 
per cubic yard. Another method, at only $50 per cubic yard, is to leave the sediment in 
the water and cover it with sand and rocks. 

Example 3 
Eyemouth Harbour Development 
Berwickshire, UK 

Project outline 

A deep water basin extension to the historic fishing harbour, providing greater facilities 
and access for larger fishing boats at all states ofthe tide. After marine site 
investigations, the conceptual design was tested and validated by model studies before 
proceeding to detailed design, approvals, consents and tendering. 

Constmction comprised the following main elements: 

I Dredging harbour approach and navigation channel 
I Main basin work done in the dry behind cofferdam 
I Excavation of 60,000 m3 of rock for new basin 
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Additional Examples of Drv Excavation Projects: 

Example 4 

Olmstead Lock and Dam on Ohio River 

A cofferdam on the Ohio River near Olmsted, Pulaski County, Illinois, USA. The cofferdam was 
constructed by the U.S. Army Corps of Engineers for the purpose of constructing the Olmstead Lock and 
Dam on the Ohio River. 
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Example 5 
Montgomery Point Lock and Dam on White River 

Cofferdam, Montgomery Point Lock and Dam, White River, Arkansas 

Example 6 
Bryant mill pond/Kalamazoo River: 
http://www.epa.gov/R5Super/npl/michigan/MID006007306.htm 

Example 7 
Newburgh Lake/Rouge River, MI 
http://www.rougeriver.com/techtop/newburgh/index.html 

Comment: "Sed-6 Fails the NCP Cost-Effectiveness Criterion Relative to Sed-4. " 
(NSPW Comments, Attachment A, 4.3) 

Response: EPA disagrees with the comment for the following reasons: 

As stated in the Final FS, the estimated costs were prepared in accordance with the EPA 
guidance document A Guide to Developing and Documenting Cost Estimates during the 
Feasibility Study (EPA and USAGE, OSWER 9355.0-75, July 2000) ("Cost Guidance"). 
The Cost Guidance explains that "[djuring the FS, cost esfimates are developed for each 
remedial action altemative for comparison purposes. The accuracy of these estimates is 
linked to the quality ofthe Rl data, which helps define the scope of each alternafive. 
Because the RI/FS cannot remove all uncertainty no matter how good the data may be, 
the expected accuracy of cost estimates during the FS is less than that of estimates 
developed during later stages ofthe Superfund Process. Cost Guidance at 2-4. 
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The NCP, 40 C.F.R § 300.430(e)(7)(iii), states that at the screening-level ofthe FS 
"[a]ltematives providing effectiveness and implementability similar to that of another 
altemative by employing a similar method of treatment or engineering control, but at 
greater cost, may be eliminated." The Cost Guidance explains that at the "'[scjreening-
level cost estimates are used to screen out disproportionately expensive alternatives in 
determining what alternatives should be retained for detailed analysis." Cost Guidance at 
2-5. The FS retained SED-6 for the detailed analysis. 

The Cost Guidance describes the cost estimating process in the detailed analysis stage of 
the FS as follows: 

"Cost estimates developed during the detailed analysis phase are used to compare 
alternatives and support remedy selection. The NCP includes the following 
language in its description ofthe cost criterion for the detailed analysis and 
remedy selection: 

"The types of costs that shall be assessed include the following: (1) Capital 
costs, including both direct and indirect costs (2) Annual operations and 
maintenance costs; and (3) Net present value of capital and O&M costs.' 
(40 CFR 300.430 (e)(9)(iii)(G)) 

Remedial action alternative cost estimates for the detailed analysis are intended to 
provide a measure of total resource costs over fime (i.e., '"life cycle costs") 
associated with any given alternative. As such, these estimates generally are 
based on more detailed information and should achieve a greater level of accuracy 
than screening-level estimates. The detailed analysis level accuracy range of-30 
to +50 percent means that, for an estimate of $100,000, the actual cost of an 
alternafive is expected to be between $70,000 and $150,000." 

Cost Guidance at 2-5 to 2-6. 

All the remedies described in the FS were within the range described above. The NCP 
then requires that the selected alternative be ""cost-effective," provided it is protective of 
human health and the environment and attains ARARs. 40 C.F.R. § 300.430(f)(ii)(D). 
Cost-effectiveness is determined by evaluating long-term effectiveness and permanence, 
reduction of toxicity, mobility, or volume through treatment, and short-term 
effectiveness. Finally, ""overall-effectiveness" is then compared to cost to ensure the 
remedy is cost-effective. "A remedy shall be cost-effective if its costs are proportional to 
its overall effecfiveness." 40 C.F.R. § 300.430(f)(ii)(D) 

Following the NCP and Cost Guidance, SED-6 does not fail the cost-effecfiveness 
criterion relative to SED-4. SED-6 was retained during the screening phase ofthe FS and 
a cost estimate was developed during the detailed analysis phase. Finally, SED-6 was 
determined to be cost-effective at the remedy selection phase following an evaluation of 
the long-term effectiveness and permanence, reduction of toxicity, mobility and volume, 
and short-term effectiveness ofa dry excavation of near shore sediments. As mentioned 
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previously, EPA and WDNR have determined that a dry excavation ofthe near-shore 
sediments is the most effective technology to remove large quantities of contaminated 
sediment and free product that is co-located with wood debris. The dry-excavation 
technology is also the best way to achieve the established cleanup goal and control the 
resuspension of contaminants in the water and avoid surface sheens and possible 
migration of contaminants to waters outside the Site boundaries. The overall-
effectiveness of SED-6 was then determined to be cost-effective. 

It is important to note that SED-5 is the most costly sediment remediation alternative, not 
SED-6. The ROD has included SED-6 as the primary sediment remedy and SED-4 as a 
possible confingent remedy. If a pre-design pilot test indicates that dredging will attain 
the established cleanup goal and performance standards then EPA, in consultation with 
WDNR, will recommend that an altemate sediment remedy, SED-4 (dredging ofthe 
entire bay), be implemented. 

Comment: "Alternative sediment remedy (Sed-4) is NCP-compliant and can achieve 
RAOs." (NSPW Comments, Attachment A, 5) 

Response: The ROD provides for a pilot test to show that SED-4 can achieve the 
performance standards and RAOs. 

Based upon EPA's evaluation of all ofthe sediment cleanup options, EPA believes that 
the sediment remedy SED-6 (dry excavation near-shore and dredging off-shore) 
recommended in the Proposed Plan is the better option to deal with the free product and 
wood waste in the sediments, but given NSPW's objections to SED-6 and the public's 
interest in implementing a cheaper remedy if it proves to be as effective as dry exavation, 
EPA, in consultation with WDNR, has decided to include in the ROD that a pilot test for 
wet dredging can be conducted. The ROD includes SED-6 as a final remedy for 
sediments. If a pre-design pilot test indicates that dredging will attain the established 
cleanup goal and performance standards then EPA, in consultation with WDNR, will 
recommend that an altemate sediment remedy SED-4 (dredging) be implemented. 

Comment: "The Proposed Groundwater Remedy Contains Unjustified Elements. " 

" The objective of the proposed groundwater remedy remains unclear, as pointed out 
previously by the NRRB in its comments. The PRAP (pg. 26) states that "the purpose of 
this groundwater cleanup alternative is hydraulic containment within the waste 
management area and restoration ofthe aquijer outside the waste management area " 
(pg. 26), yet EPA has defined neither the lateral nor the vertical extent ofthe "waste 
management area, "so the locations to which the "containment"and "restoration" 
objectives apply are undefined. Selecting a groundwater remedy without adequately 
defining the areas to which remedial objectives apply is premature and does not allow 
adequate weighting of alternatives according to NCP criteria. " (NSPW Comments, 
Attachment A, 6.2) 
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"The NCP-Compliant GW-5 is Superior to GW-2A based on the cost-effectiveness 
Criterion, is More Sustainable and is Less Restrictive for Site Redevelopment and more 
cost effective. " 

" NSPWs preferred alternative (GW-5. possibly with GW-3 or GW-6) also includes the 
use of engineered surface and vertical barriers for hydraulic containment, but a PRB 
would be used for groundwater treatment fi.e.. a "funnel and gate" system, described in 
the FS. p. 7-10, "The non-permeable funnel (vertical barriers) serves to lead the 
contaminated groundM'citer to the highly permeable gate (PRB) which contains a reactive 
agent"]. The PRB will also provide hydraulic containment with passive groundwater flux 
through its filter media, eliminating the need for groundwater extraction and treatment. 
Flow through the filter media will also remove contaminants prior to discharge to the 
bay. However, this alternative will cost significantly less than GW-2 A because it will 
reduce long-term operation costs inherent with an active pump and treatment system; it 
will only require replacement of PRB filter media as needed. " (NSPW Comments, 
Attachment A, 6.2.1) 

"GW-9B is Unjustified " 

"NSPW objects to the unjustified addition ofa dozen extraction wells for 'perpetual 
remediation ' of contaminated groundwater. EPA has not adequately assessed the NCP 
cost criterion for the pump and treat system because its duration is undefined by EPA -
'The actual length of time necessary to operate extraction and treatment systems will be 
determined by considering the progress ofthe system during the cleanup period' (US 
EPA, 2009, p. 27). Pump and treat systems, particularly when NAPL is present, are both 
inefficient and cost prohibitive for aquifer restoration. The ineffectiveness of pump and 
treat systems at meeting MCLs, especially at NAPL sites, has been presented in many 
documents including those authored by EPA (Mackay, 1998; USEPA. 1993 ;). Mackay 
(1998) indicates that many studies show the use of groundwater pump and treat systems 
are ineffective as a NAPL source removed tool due to the adsorbent characteristics ofthe 
heavier hydrocarbons on aquifer media. He proposes the use of in situ technologies to 
destroy or mobilize the NAPL for focused extraction." (NSPW Comments, Attachment A, 
6.2.2) 

Response: EPA disagrees in part and agrees in part with the comments for the following 
reasons: 

The Proposed Plan stated that, "the purpose of this groundwater cleanup alternative is 
hydraulic containment within the waste management area and restoration ofthe aquifer 
outside the waste management area." In the selected remedy, EPA is not designating any 
areas ofthe Site as waste management areas, and the RAOs for groundwater include 
meeting MCLs and State of Wisconsin drinking water standards in groundwater. The 
selected groundwater remedy will serve the dual objectives of containment and 
restoration. For shallow groundwater at Kreher Park and the Upper Bluff/Filled Ravine, 
the engineered surface and vertical barriers and a groundwater extraction and treatment 
system (and possibly in-situ treatment) remedy will meet the containment objective by 
controlling the source of contamination and preventing additional contamination from 
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migrating to Chequamegon Bay. The remedy will also serve to restore the groundwater 
to its beneficial use by reducing contaminant levels in groundwater to meet MCLs and 
State of Wisconsin drinking water standards over time. For the Copper Falls Aquifer, 
enhancing the existing groundwater extraction and treatment system (and possibly using 
in-situ treatment) will hydraulically control the groundwater contamination and NAPL in 
the aquifer. The remedy will also serve to make progress toward restoring groundwater 
to beneficial use. However, given the large quantity of NAPL in the Copper Falls 
Aquifer, it may end up being technically impracticable to restore the aquifer. If that is the 
case and EPA decides to waive the requirement to meet the specified groundwater 
cleanup standards within a certain zone due to technical impracticability, then EPA will 
properly document that decision in accordance with Agency guidance. 

The Kreher Park and filled ravine have significant amounts of contamination (source 
material) DNAPL and LNAPL and a "passive" system such as a permeable reactive 
barrier wall may not be adequate to remediate groundwater within a reasonable period of 
time. Furthermore, due to the presence of NAPL and high concentrations of 
contaminants in the shallow groundwater, the NAPL may routinely foul the PRB 
treatment media, and therefore, would require regular replacement. If in-situ chemical 
oxidation (ISCO) were used in conjunction with a PRB, bio-fowling could also be a 
problem. 

An active groundwater removal system in conjunction with ISCO will remediate the 
shallow groundwater much faster and is a proven technology in this situation. 

An interim measure pump and treat system installed at the Site to assess the 
"pumpability" ofthe free product has shown the ability to remove free product MGP 
wastes from the Copper Falls aquifer. NSPW has estimated NAPL to be approximately 
200,000 gallons in the Copper Falls. As the comment states '"many studies show the use 
of groundwater pump and treat systems are ineffective as a NAPL source removal tool 
due to the adsorbent characteristics ofthe heavier hydrocarbons on aquifer media. 
[Mackay] proposes the use of in situ technologies to destroy or mobilize the NAPL for 
focused extraction." EPA concurs that in-situ technology can eliminate or minimize the 
contamination levels so that they do not pose threat to human health and environment. 
For this purpose, a pilot study will be necessary during pre-design to see if this goal can 
be achieved. If the in situ technology can achieve the goal then pump and treat may not 
be necessary, however, if this goal cannot be achieved then pump and treat will need to 
be designed for installation. The current interim system has recovered approximately 
10,000 gallons of free product in 10 years. Relying on that system would be perpetual 
remediation. However, by adding more recovery wells (not necessarily a dozen 
extraction wells) the free product removal timeline would be shortened to meet the 
ARARs of free product removal and groundwater restoration in a reasonable period of 
time. Monitored natural attenuation may be considered at a later stage once the 
significant threat from the source is reduced. 

Comment: "The PRAP Mischaracterizes the Sources of Site Contamination. " (NSPW 
Comments. Attachment A. 8) 

A-28 



Response: The comments on the sources of contamination in NSPW's Comment 8 are 
not relevant for remedy selection, but EPA disagrees with this comment for the following 
reason: 

The discussion in the Proposed Plan ofthe source of contaminafion comes directly from 
the EPA-approved Rl prepared by NSPW. "The source ofthe contamination at the Site 
was caused by releases from the historic MGP operations with potential addition of 
contamination from the multiple industrial activities (e.g.. possible wood treatment, spills 
from the railroad) that began in the 1880 's and continued until the mid 20' century. " 

Comment: "All prior NSPW submittals to EPA (and/or WDNR) are incorporated into 
the Administrative Record. " 

Response: While many ofthe documents NSPW has submitted to EPA and WDNR are 
part ofthe Administrafive Record, EPA disagrees that all prior submittals are 
incorporated into the Administrative Record. 

Based on the RI/FS Work Plan, all the work that was completed on the Site since 1995 
was to be used in the RI/FS process to help characterize the extent of contamination at the 
Site and provide for a range of potential remedial options. Therefore, all the historical 
data from NSPW and WDNR submittals is included in the 2007 Rl which is part ofthe 
Administrative Record (AR). In addifion, since all comments received during the public 
comment period are included in the AR, then your list of submittals will be part ofthe 
AR, but as discussed above in Section VI. A of this responsiveness summary, under the 
NCP, EPA establishes and maintains the AR and not all ofthe documents listed in 
NSPW's Attachment B are appropriate for inclusion in the AR. 

C. Additional Comments: 

Comment: "Kreher Park will be shut down for a period of time. No consideration has 
been given to the loss of revenue to the city. " 

Response: The Kreher Park that EPA refers to in the proposed plan is not the Kreher 
Park that is used for the campsite/RVs. The campsite is located east ofthe area that will 
be cleaned up. So, at this time, the area used for campsite/RVs will be open to the public. 
However, due to the possibility of increased traffic, noise and odors during cleanup 
activifies, there may be times when access to Kreher Park is limited. 

Comment: "There is a need to install restored habitat structures so that aquatic 
organisms can thrive in the area after cleanup. Rather than simply installing silt curtains 
or driving temporary sheet piling along the lake perimeter ofthe site, the cleanup may be 
more effective if wood and rock cribs similar to those on the west .side ofthe Ashland 
marina were installed. 
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Response: Restoration details will be determined during the Remedial Design. 

On April 20, 2010, Northern States Power Company, a Wisconsin corporation, d/b/a Xcel 
Energy (NSPW) submitted additional comments on EPA's Proposed Plan, dated June 
2009. The responses are provided below. 

Comment: TPAH performance standards should apply to the habitat restoration layer on 
a Surface Weighted Average Concentration (SWAC) basis, not at the dredge "cut line " 

Response: The requirement to meet 9.5 ppm tPAH on a SWAC basis will be applied at 
the generated residuals layer (cut line), not at the six-inch cover layer (lakebed 
stabilization layer). EPA believes the 9.5 ppm requirement at the cut line is necessary in 
order to protect human health and the enviromnent. After dredging is completed, six 
inches of clean fill will be placed on areas that are dredged for purposes of providing 
lakebed stabilization. A side benefit is that it could also provide a better habitat for 
recruitment of benthic macroinvertebrates and for spawning offish (habitat restoration 
layer). 

EPA's selected remedy is to remove free product and contaminated sediments above 9.5 
ppm tPAH on a SWAC basis and does not allow for a cap to contain contamination above 
the established cleanup level. Furthermore, the lakebed stabilization layer is not a cap 
and is not designed to withstand natural forces (e.g., ice scour) or human forces (e.g., 
prop wash, anchoring) and therefore cannot be expected to contain contamination above 
the SWAC cleanup goal. The overall goal ofthe sediment cleanup is to achieve the 
SWAC cleanup goal following excavation/dredging, prior to the placement ofthe lakebed 
stabilization layer. The SWAC is then to be reconfirmed following placement ofthe 
lakebed stabilization layer. However, in the event that the SWAC cleanup goal cannot be 
met prior to placement ofthe lakebed stabilization layer, despite the utilization of best 
efforts and best available excavation and dredging technologies and techniques (as 
determined by EPA and WDNR), the Agencies may decide to allow use ofthe lakebed 
stabilization layer as a sediment residual cover to assist in meeting the SWAC. 

Comment: The establishment ofa "maximum" single sample cleanup goal is neither 
necessary nor practicable. 

Response: EPA believes the 22 ppm ""maximum" requirement is necessary in order to 
protect human health and the environment. In addition, the Wisconsin Department of 
Natural Resources (WDNR) Probable Effects Concentrafion (PEC) is 22 ppm. The 22 
ppm is further supported by the iterative ecological risk assessment data collected during 
the life ofthe project as shown in the attached Figure 1. Figure 1 shows that 
concentrations above 22 ppm can have a toxic effect on benthic organisms resulting in 
mortality. 

The 22 ppm maximum is consistent with, and in some cases less stringent than, the 
standard established at similar sites. For example, the Newton Creek and Hog Island 
Inlet sediment remediation project under the Great Lakes Legacy Act established a more 
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stringent maximum than the 22 ppm maximum that is proposed here. The Hog Island 
Inlet was segregated into units composed ofa 100-foot by 100-foot grid, for effecfive 
excavation ofthe sediment and for stafistically verifiable sample collection. The decision 
statement for the Inlet specified that additional excavation ofa unit within the Inlet would 
be warranted: 

D if the average concentration of TPAH in any ofthe 100x100 foot units was 
greater than or equal to 2.6 mg/kg (ppm); 
D if a single result was greater than 7.5 mg/kg; or 
n if a single result was greater than 5 mg/kg. then additional excavation mcjy he 
warranted based on observed concentrations in surrounding units and available 
data from pre-remediation assessments. 

Comment: The presence of sheens/globules should trigger appropriate control mea.sures 
not re-dredging. 

Response: One ofthe Remedial Action Objectives (RAOs) for sediment, as described in 
the final RI/FS, is to conduct NAPL (source) removal whenever it is necessary to halt or 
contain the discharge of a hazardous substance or to minimize the harmful effects ofthe 
discharge to the air, land or water. Since the presence ofa sheen/globule indicates NAPL 
(source) material is still present then it must be removed either by re-dredging or any 
other control measure that will help meet the RAO for sediment. 

Comment: A pilot project should be used to optimize the fid 1 scale wet dredge remedy, 
and performance standards need to be selected that are practical and implementable. 

Response: The ROD allows for the conduct of a pre-design pilot test to determine 
whether wet dredging for the sediments will meet performance standards and can be 
conducted in a manner protective of human health and the environment. If the pilot test 
results show that wet dredging can meet the established standards and EPA, in 
consultation with WDNR, recommends wet dredging as the sediment remedy, then the 
site-specific operafions data from the pilot project will be used to help optimize a future, 
full-scale wet dredge remedy. 
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Figure 1 - Summary of Toxicity Data for Sandy Sediments 
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state of Wisconsin \ DEPARTIVIENT OF NATURAL RESOURCES 

Jim Doyle, Governor 
Matthew J. Frank, Secretary 

101 8. Webster St. 
Box 7921 

Madison, Wisconsin 53707-7921 
Telephone 608-266-2621 

FAX 608-267-3579 
ITY Access via relay - 711 

September 13, 2010 IN REPLY REFER TO: BRRTS 02-02-000013 

Mr. Richard C. Karl, Director 
Superfund Division 
U.S. EPA Region 5 
77 West Jackson Street 
Chicago, IE 60604 

SUBJECT: 

ar>Ir. K 

Concurrence on the Record of Decision 
Ashland/Northem States Power Lakefront Site, 
Ashland, Ashland County, Wisconsin 

This letter is provided by the Wisconsin Department of Natural Resources (WDNR) to document the State's 
concurrence with the September 2010 Record of Decision (ROD) for the Ashland/Northem States Power 
Superfund site. We believe the remedy selected in the ROD is consistent with the requirements of Wisconsin 
statutes and administrative rules and is protective of human health and the environment. 

Thank you for your support and cooperation in addressing the contamination at the Ashland/Northem States 
Power Lakefront Superfund site. Please feel free to contact me at (608) 267-7562 or John Robinson at (715) 365-
8976 if you have any questions. 

Sincerely, 

Mark F. Giesfeldt, P.E., Director 
Remediation and Redevelopment Bureau 

C: Sue Bangert, AD/8 
Bruce Baker, AD/8 
John Gozdzialski, NOR Spooner 
Dan Graff LS/8 
Connie Antonuk, NOR Rhinelander 
Tom Jerow, NOR Rhinelander 
John Robinson, NOR Rhinelander 
Jamie Dunn, NOR Spooner 
Scott Hanson, U.S. EPA Region 5 
Mark Gordon, RR/5 
Nancy Larson, NOR Superior 

dnr.wi.gov 
wisconsin.gov Printed on 

Recycled 
Paper 

http://dnr.wi.gov
http://wisconsin.gov
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Wl Pollutant Discharge T liniination Systems 
WAC NR 200 Series 
Wl Air Pollution Control Regulation i - WAC 
NR 400-499 Series 
V/t Soil Cleanup Standards - WAC DR •'20 

Wl Guidance for Generij Soil PAH Cleanup 
Levels (WDNR PLiBL-flJ<-.519-97 \pril 
1997) 
WI Lab Certif. - W AC NR 149 

Action Soecific 

CERCL.\ - Procedures for Planning and 
Implemenling Off-site Response Aci ons 
RCRA - Subtitle D Non-hazardou!- Waste 
Standards 40 CFR 257 
RCRA - Manifesting. Transpon. anc Record 
keeping Requirements 4n CFR 262 
RCRA - Wastewater Treatment Systim 
Standards 40 CFR 264 

RCRA - Excavation and I'ugitiv e [iv ;l 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes No 

Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 

Yes 

Yes 
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Yes 

Yes 

NA 

Yes 

Yes 
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Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Yes 
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A R A R S u m m a r y 

F o r P o t e n t i a l Soil R e m e d i a l A l t e r n a t i v e s 

A R A R / T B C 

Requirements 40 CFR 264 

RCRA - Storage Rcquir.-ments 40 C -R 264, 
265 

Wl Air Pollution Control Regulati.uH WAC 
NR 400 Series 

Wl Solid Waste Management Reg-. WAC NR 
500 Series 

Wl Hazardotis Waste Regulations - NR 600 
Wl Sites with Residual < 'ontaminati: n Wl 
State Stats. Ch. 292.12 

Free Product Removal - W.AC NR :' )8.13 

Wl Invest. & Remed. of Fnv. C omaiinat ion 
WAC NR 700 Series 

WDNR Guidance for Cover Sy steins (Cover 
Systems as Soil Performance Standaid 
Remedies ( WDNR PUBL-RR-' '0').. an. 2007 

WDNR Guidance for M inagenien: of 
Investigation Derived Waste (Inlerir-
Guidelines for the Management of 
Investigation - Derived Waste f WDMR 
PUBL-RR- 556-93. Ma> 1993) 

Alternative S-2 

Containment I'sing 
Suiiace Barriers 

Apply 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 
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Yes 
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Alternative S-3A and 3B 

Limited and Unlimited 
Removal and OIT-site 

Disposal 

Apply 
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Yes 

Yes 

Comply 
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Alternative S-4A and S-
4B 

Limited Removal and On-
site Disposal 

Apply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Alternative S-5A and SB 

Limited Removal and Ex-
situ Thermal Treatment 

Apply 

Yes Yes 

Yes Yes 

Yes No 

Yes Yes 
Yes Yes 

Yes Yes 

Yes Yes 

Comply 

Yes Yes 

Yes Yes 

Yes 

Yes 
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Alternative S-6 

Limited Removal and 
Ex-situ Soil Washing 

Apply Comply 
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Yes 
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Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



WDNR Groundwater Discharge Roc[ lirements 
(Informational Documert for Wisconsin 
Discharge Pennit; Contaminated Groundwater 
from Remedial .Action C'perations i \*'DNR 
PUBL- RR-583-01. May 2001) 

. WDNR Management of Waste fro n 
Remediation of Manufactured Gas Plants 
(Draft Management of V. aste from 
Remedhition of Manufactured (ias Plants 
(WDNR PL'BL - RR - ''68. Feb 2007) 
OSUAi t>ciMpft\M>'nai S.aV;xy ant! H.̂ c.'th 
Standards 

DOÎ  

Haz Mat Transpon 

Wl Storm Water Discharge- WAC NR 216 
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Yes 

Yes 

Yes 
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Yes 

Yes 

ARAR Summary 
For Potential Soil Remedial Alternatives 

A R A R / T B C 

Location Specific 

Landfill Siting and Approval Procjsjes WI 
Statutes Ch. 289 
Solid Waste Management Regs 
500 Series 

To Be Considered 

es WI 

\ C N R 

Alternative S-2 

Containment Using 
Surface Barriers 

Apply 

No 

Yes 

C:omply 

NA 

Yes 

Alternative S-3A and 3B 

Limited and Unlimited 
Removal and OfT-site 

Disposal 

Apply 

No 

Yes 

Comply 

NA 

Yes 

Alternative S-4A and S-
4B 

Limited Removal and On-
site Disposal 

Apply 

Yes 

Yes 

Comply 

Yes 

Yes 

Alternative S-5A and SB 

Limited Removal and Ex-
situ Thermal Treatment 

Apply 

No 

No 

Comply 

NA 

NA 

Alternative S-6 

Limited Removal and 
Ex-situ Soil Washing 

Apply 

No 

No 

Comply 

NA 

NA 



Wl Water Quality Regs 
Series 

WACNR ;oo 

Safe Drinking Water Acl 

Great Lakes Water Quality Agreeini.Mt 

Clean Water Act 303(d) 

EPA Contaminated Mar.agement Str itegy_ 

EPA Contaminated Mariagemenl (in dance 

Great Lakes U ater Quality Initiative 
Local Permits 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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Yes 

Yes 

Yes 

Yes 

Yes 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

ARAR Summary for Potential Groundwater Remedial Alternatives 

ARAR/TBC 

Chemical Specific 

RCRA - Delinition of 
Hazardous Waste 40 
CFR 261 

Clean Air Act National 
Primary and Secondary 
Ambient Air (Quality 
Standards (NAAQS) 40 
CFR Part 50 

Alt. GW-:: 
Contaiiiirent 
using Su-Taceand 
Vertical farriers 

Apply Comply 

Yes Yes 

Yes Yes 

Alt. GW-3 
In-situ Treatment 
using Ozone 
Sparge 

Apply 

^ e s 

^es 

Comply 

Yes 

Yes 

Alt. GW-4 
In-situ Treatment 
using Surfactant 
Injection 

Apply 

Yes 

Yes 

Comply 

Yes 

Yes 

Alt. GW-5 
In-situ Treatment 
using Permeable 
Reactive Barrier 
Walls 

Apply 

Yes 

Yes 

Comply 

Yes 

Yes 

Alt. GW-6 
In-situ Treatment 
using Chemical 
Oxidation 

Apply 

Yes 

Yes 

Comply 

Yes 

Yes 

Alt. GW-7 
In-situ Treatment 
using Electrical 
Resistance Heating 

Yes 

Yes 

Yes 

Yes 

Alt. GW-8 
In-situ Treatment 
using Dynamic 
Underground 
Stripping/Steam 
Injection 

Yes 

Yes 

Yes 

Yes 

Alt. GW-9 
Removal using 
Groundwater 
Extraction Wells 

Yes 

Yes 

Yes 

Yes 



1 Clean Air Act National 
Emissions Standards for 
Hazardous .Air 
Pollutants (NESHAP) 
40 CFR Part 61 

1 
Wl Hazardous 

1 Substance Spill Law 
1 and Soil Ckanup 

Standards-Wl State 
Stats. Ch. 292.11. WAC 
NR 720 
Wl Groundwater 
Quality-WAC NRI40 
Wl Pollutant Discharge 
Elimination Svstems -
WACNR 200 Series 
WI Air Pollution 
Control Regulations -
WACNR 400-499 

Yes 

Yes 

Yes 

Yes 

Yes 

WI Soil Cleanup 
Standards-WACNR Yes 
720 
Wl Soil Cleanup 
Standards-WACNR Yes 
720 
WI Guidance for Yes 

\ e s 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

^es 
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ARAR/TBC 

Generic Soil PAH 
Cleanup Levels 
(WDNRPUBL-RR519-
97, Apr: 1 1997) 

WI Lab Cenif 
NR 149 

WAC 

Action Specific 

CERCLA - Procedures 
for Planning and 
Implementing Off-site 
Response Actions 
RCRA - Subtitle D 
Non-ha;;ardous Waste 
Standards 40 CFR 257 

RCRA - Manifesting. 
Transport, and Record 
keeping Requirements 
40 CFR 262 

RCRA - Wastewater 
Treatment System 
Standards 40 CFR 264 

RCRA - Excavation and 
Fugitive Dust 
Requiremenis 40 CFR 
264 

All. GW :, 
Containment 
using Surface and 
N'ertical larriers 

.\pplv I Comply 

Yes Yes 

^'es Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

A R A R S u m m a r y for P o t e n t i a l G r o u n d w a t e r R e m e d i a l A l t e r n a t i v e s 

.4 It. GW-3 
Ii-situ Treatment 
using Ozone 
Sparge 

Apply 

^ e s 

>'es 

\ e s 

^'es 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Ves Yes 

Alt. GW-4 
In-situ Treatment 
using Surfactant 
Injection 

Apply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-5 
In-situ Treatment 
using Permeable 
Reactive Barrier 
Walls 

Apply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-6 
In-situ Treatment 
using Chemical 
Oxidation 

Apply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-7 
In-situ Treatment 
using Electrical 
Resistsince Heating 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-8 
In-situ Treatment 
using Dynamic 
Underground 
Stripping/Steam 
Injection 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-9 
Removal using 
Groundwater 
Extraction Wells 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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RCRA - Storage 
Requirements 40 CFR 
264, 265 

WI Air Pollution 
Control Regulations -
W A C N R 400 Series 

WI Solid Waste 
Management Regs -

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Ves 

^•es 

Ves 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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Yes 

Yes 

Yes 
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A R A R / T B C 

WAC NR 500 Series 

Wl Hazardous Wa.ste 
Regulations-WACNR 
600 Series 

Wl Sites with Residual 
Contamination WI State 
Stats. Ch. 292.12 

Alt. Ĝ ^ 
Containir ent 

Apply 

Yes 

Free Product Removal 
WACNR 708.13 Yes 

Wl Invest. & Remed. of 
Env. Contamination -
WAC NR 700 Series 

Yes 

t 

ent 
race and 
larriers 

Comply 

^'es 

Yes 

Yes 

Yes 

ARAR Summary 
Alt. GW-3 
In-sitii Treatment 
using Ozone 
Sparge 

Apply 

^ e s 

^ e s 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

for Potential Groundwater Remedial Alternatives 
Alt. GW-4 
In-situ Treaiment 
using Surfactant 
Injection 

Apply 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Alt. GW-5 
In-situ Treatment 
using Permeable 
Reactive Barrier 
Walls 

Apply 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Alt. GW-6 
In-situ Treatment 
using Chemical 
Oxidation 

Apply 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Alt. GW-7 
In-situ Treatment 
using Electrical 
Resistance Heating 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-8 
In-situ Treatment 
using Dynamic 
Underground 
Stripping/Steam 
Injection 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-9 
Removal using 
Groundwater 
Extraction Wells 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



WDNR Guidance for 
Cover Systems (Cover 
Systems as Soil 
Performance Standard 
Remedies: WDNR 
PUBL-RR-709. Jan. 
2007) 

WDNR Guidance for 
Managemeni of 
Investigation Derived 
Waste (Interim 
Guidelines for the 
Management of 
Investigation - Derived 
Waste; WDNR PL BL-
RR-556-93. May 1993 

WDNR Groundwater 
Discharge 
Requirements 
(Informational 
Document for 
Wisconsin Discharge 
Permit; Contaminated 
Groundwater from 
Remedial Action 
Operations; WDNR 
PUBL-RR-583-01. 
May 2001) 
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A R A R S u m m a r y for P o t e n t i a l G r o u n d w a t e r R e m e d i a l A l t e r n a t i v e s 

1 A R A R / T B C 

Remediirtion of 
Manufactured Gas 
Plants (Draft 
Management of Waste 
from Remediation of 
Manufactured Gas 
Plants; WDNR P U B L -
RR - 768. Feb 2007) 

OSHA - Occupational 
Safety and Health 
Standards 

DOT Haz Mat 
Transport 

WI Storm Water 
Discharge - WAC NR 
216 

AII.GW-;; 
Containment 
using Sur ace and 
Vertical Barriers 

Apply 

Yes 

Yes 

Yes 

Locafion Specific 

Landfill Siting and 
Approval Process Wl 
State Statutes Ch. 289 

Wl Sites v̂  ith Residual 
Contamination WI State 
Stats. Ch. 292.12 

Solid W.jste 
Management Rees -
WAC NR 500 Series 

Yes 

Ves 

Yes 

Comply 

^es 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-3 
Iti-situ Treatment 
using Ozone 
Sparge 

Apply 

\ e s 

^es 

Ves 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes ' Yes 

Alt. GW-4 
In-situ Treatment 
using Surfactant 
Injection 

Apply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-5 
In-situ Treatment 
using Permeable 
Reactive Barrier 
Walls 

Apply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-6 
In-situ Treatment 
using Chemical 
Oxidation 

Apply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-7 
In-situ Treatment 
using Electrical 
Resistance Heating 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-8 
In-situ Treatment 
using Dynamic 
I'nderground 
Stripping/Steam 
Injection 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Alt. GW-9 
Removal using 
Groundwater 
Extraction Wells 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



To Be Considered 

WI Water Quality Regs 
- WAC NR 300 Series 

Safe Drinking Water 
Act 

Great Lakes Water 
QuaJ'ty .Agreement 

Clean Water Act 303(d) 

EPA Comaminawd 
Management Strategy 

EPA Contaminated 
Management Guidance 

Yes Yes 

Yes ; Yes 

>es 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes Yes 
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Yes 
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Yes 
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ARAR/TBC 

Great Lakes Water 
Quality Initiative 

Local Pemiils 

AII.'wW-2 
Containirent 
using Surface and 
Vertical harriers 

Apply Comply 

Yes Yes 

Yes Yes 

ARAR Summary for Potential Groundwater Remedial Alternatives 
Alt. GW-3 
In-situ Treatment 

using Ozone 
Sparge 

Apply Comply 

Yes 

Yes 

Yes 

Yes 

Alt. GW-4 
In-situ Treatment 
using Surfactant 
Injection 

Apply Comply 

Yes 

Yes 

Yes 

Yes 

Alt. GW-5 
In-situ Treatment 
using Permeable 
Reactive Barrier 

Walls 

Apply Comply 

Yes 

Yes 

Yes 

Yes 

Alt. GW-6 
In-situ Treatment 

using Chemical 
Oxidation 

Apply Comply 

Yes 

Yes 

Yes 

Yes 

Alt. GW-7 
In-situ Treatment 
using Electrical 

Resistance Heating 

Yes 

Yes 

Yes 

Yes 

Alt. GW-8 
In-situ Treatment 

using Dynamic 
Underground 

Stripping/Steam 
Injection 

Yes 

Yes 

Yes 

Yes 

Alt. GW-9 
Removal using 
(groundwater 

Extraction Wells 

Yes 

Yes 

Yes 

Yes 



ARAR Summary for Potential Seiliment Remedial .Alternatives 

ARAR/TBC 

Alt. SED-2 

Dredge, place in CDF 

Apply 

Chemical Specific 

Comply 

Alt. SED-3 

Dredge, Cap 

Apply Comply 

Alt. SED-4 and SED-S 

Dredge-All 

Apply Comply 

Clean Water Act Sectio i 304. ^mbl..•nt Water Quality Criteria, US 
EPA 1986 

Clean Water Acl Sectio i 303. Waiei Qualirv Standards. 40 CFR 
131 

Clean Water Act Sectio i 304. Sed in ent Quality Criteria. US EPA 
1991 

RCRA - Definition of Fiizardous Waste. 40 CFR 261 

Clean Air Act. Kationa Primary and Secondary Ambient Air 
Quality Standards (NAAQS). 40 CF^ Pan 50 

Clean Air Act. National Emissions Standards for Hazardous Air 
Pollutants (NESHAP). 40 CFR 61 

WDNR Water Qualitv Standards lor Wisconsin Surface Waters. 
WACNR 102-105 

WDNR Wisconsin Groundwater (,)u ilit). WAC NR 140 

WDNR Wisconsin State Air Poilutait Control Regulations. WAC 
NR 400-499 

WT)NR Wisconsin Stati; Soil Cleanip Standards. WAC NR 720 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

NA 

NA 

Yes 

NA 

Yes 

Yes 

Yes 

NA 

Yes 
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No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

NA 

NA 

Yes 

NA 

Yes 

Yes 

Yes 

NA 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 
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Yes 

Yes 
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Yes 

NA 

Yes 
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Yes 

NA 



WDNR Soil Cleanup L(;vels for PAHs Interim Guidance. WDNR 
PUBL RR5 19-97. April 1997 

Location Specific 

RiwTS iim) FJarbors Act ^i Cf R .;2(i 

No 

Yes 

NA No NA 

Yes Yes Yes 

No NA 

Yes Yes 

1 ARAR Summary for F'ntential Se[!liment Remedial Alternatives 

ARARyTBC 

WDNR Designated Wa ers Special T>iatural Resources Interest. 
WACNR 1.05(4) and Wisconsin Suite Statutes Ch. 30.01(1 am) 

WDNR Landfill Siting ind .Appro\.il Process, Wisconsin State 
Statutes Ch. 289 

WI Sites with Residual Contaminat on Wl State Stats Ch. 292.12 

WDNR Permits in Navisable Water;. Wisconsin State Statutes Ch. 
30 
Local Permits (building, zoning. oth?r) 

Alt. SED-2 

Dredge, place in CDF 

Apply 

No 

Yes 

Yes 

Yes 

TBD 

Comply 

NA 

Maybe 

Yes 

Maybe 

TBD 

Alt. SED-3 

Dredge, Cap 

Apply 

No 

Yes 

Yes 

Yes 

TBD 

Comply 

NA 

Yes/permit 

Yes 

Maybe 

TBD 

Alt. SED-4 and SED-5 

Dredge-All 

Apply 

No 

Yes 

Yes 

Yes 

TBD 

Comply 

NA 

Yes/permit 

Yes 

Yes 

TBD 

Action Specific 

Clean Water Act Section 401. \atio lal Pollutant Discharge 
Eliminati(m System 

Clean Water Act Section 301(b). Lflluent Standards- Technology 
Based Discharge Requirements 

Yes 

No 

Yes/permit 

NA 

Yes 

No 

Yes/permit 

NA 

Yes 

No 

Yes/permit 

NA 
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CERCLA Procedures for Planning ind Implementing Off-site 
Response Actions. 40 CI R 300 440 

RCRA- Manifesting. Trinspon and Recordkeeping Requirements, 
40 CFR 262 

RCRA- Wastewater Treatment System Standards. 40 CFR 264 

RCRA- Storage Requirtnients. 40 CI--R 264 and 265 

RCRA- Subtitle D Non-hazardous Waste Standards, 40 CFR 257 

RCRA- Excavation and Fugiti\ e I)u rt Requirements, 40 CFR 264 

DOT Rules for Hazardous Materials Transport, 49 CFR 107-171 

OSHA Occupational Safety and He.ilth Stmdards. 29 CFR 
1910.120. 1910.132. 1910.134 and 1910.138 

Clean Air Act National Primar> anc Secondary Ambient Air 
Quality Standards ( N A A Q S ) . 40 ( F ^ Pan 50' 

No 

No 

No 

No 

Yes 

Yes 

No 

Yes 

Yes 

NA 

NA 

NA 

NA 

Yes 

Yes 

NA 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

NA 

NA 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

NA 

NA 

Yes 

Yes 

Yes 

Yes 

Yes 

ARAR Summary for F'otential Sediment Remedial .Alternatives 

ARARyTBC 

Clean Air Act National flmissions S. andards for Hazardous Air 
Pollutants (NEHSHAP). 40 CFR M 

WDNR Designated Waers of Spec al Natural Resources Interest, 
WACNR 1.05(4) and Wisconsin Slate Statutes Ch. 30.01(lam) 

WDNR Plans and Specilicaiions Rt iew of Projects and 
Operations. WACNR MS 

Alt. SED-2 

Dredge, place in CDF 

Apply 

Yes 

No 

Yes 

Comply 

Yes 

NA 

Yes 

Alt. SED-3 

Dredge, Cap 

Apply 

Yes 

No 

Yes 

Comply 

Yes 

NA 

Yes 

Alt. SED-4 and SED-5 

Dredge-All 

Apply 

Yes 

No 

Yes 

Comply 

Yes 

NA 

Yes 



WDNR Environmental Anahsis and Review Procedures. WAC 
NR150 

WDNR Laboratorv Cenification an; Reeistratior, WAC NR 149 

WDNR Wisconsin Poihitant Dischaige Elimination S>stem. WAC 
NR 200 

WDNR Vi'jter QtJ4ility .^ntideirada: on. WAC NR 207 

WDNR Water Quality Antidegradai on: Waste Load Allocated. 
Water Quality-Related I'.ffluent Standards and Limitations. WAC 
NR 212-220 

WDNR Lining of Indusirial Lagoon ; and Design of Storage 
Structures, WACNR 2 13 

WDNR Wisconsin's General Permit Program for Cenain Water 
Regulatory Permits. WAC: NR 322 

WDNR Shoreline Protection. WAC NR 328 

WDNR Dredging Contract Fees. WAC NR 346 

WDNR Sediment Sampling and Analysis, Monitoring Protocol 
and Disposal Criteria fcr Dredging I'rojects. WAC NR 347 

WDNR Wisconsin State Air Pollutan Control Ri.-gulations, WAC 
NR 400-499 

WI Sites with Residual Contamin.iti m Wl State Stats. Ch. 292.12 

WDNR Solid Waste Manaeemeni. \ '̂AC NR 500-520 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Yes/permit 

Yes 

Yes 

NA 

Yes/permit 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Yes/permit 

Yes 

Yes 

NA 

Yes/permit 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Yes/permit 

Yes 

Yes 

NA 

Yes/permit 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



ARAR Summary for Potential Sediment Remedial Alternatives 

Alt. SED-2 

ARAR/TBC 

WDNR Hazardous Was.e Manageai:nt. WAC NR 600-685 

WDNR Investigation of Remediaticn of Environmental 
Contamination. WACNR 700 Seiit:. 

WDNR Notification of he Dischart;; of Hazardous Substances. 
WACNR 706 

Free Product Removal - WAC" NR 708.13 

WDNR Public Information and Participation. WAC NR 714 

WDNR Standard for Selecting Reim dial Actions WAC NR 722 

WDNR Remedial and Interim Actici i design. Implementation. 
Operation. Maintenance and Monito ing Requirements. WAC NR 
724 

WDNR Great Lakes Water Quality Initiative WAC 102 and 106 
USEPA Great Lakes W Uer Qualits nitiative, 1995 

WDNR Assessing Sediment Quality in Water Bodies Associated 
with Mimufactured Gas Plant Sites.' A'DNR PUBL-WR-447-96, 
March 1996 

^\'DNR Guidance for Civer S\ stem; as Soil Performance Standard 
Remedies. WDNR-PUE;L-RR-70'). April 2004 

WDNR Consensus-Based Sediinenl Quality Guidelines-
Recommendations for Use and Application Interim Guidance. 
WDNR-PUBL-WT-732. 2003 

Dredge, place in CDF 

Apply 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Comply 

NA 

Yes 

Yes 

Yes 

NA 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Alt. SED-3 

Dredge, Cap 

Apply 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Comply 

NA 

Yes 

Yes 

Yes 

NA 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Alt. SED-4 and SED-5 

Dredge-All 

Apply 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Comply 

NA 

Yes 

Yes 

Yes 

NA 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 



WDHFS Health-Based Ciuidelines i'lr Air Manai;ement. Public 
Participation and Risk Communication During the Excavation of 
Former Manufactured Gas Plants. 2''04 

WDNR Sediment Remediation Imp iimentation Guidance Strategic 
Directions Report. 1995 

WDNR Low-Hazard Solid Waste Exemption. Wisconsin State 
Statutes Ch. 289.43 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

ARAR Summary for Potential Sediment Remedial Alternatives 

ARAR/TBC 

WDNR Interim Guidelines for the >- anagement of Investigation-
Derived Waste. WDNR-PUBL RRo56-93. Mav 1993 

WDNR Informational Ciocument lor Wisconsin Discharge Permit; 
Contaminated (Groundwater from Remedial Action Operations. 
WDNR-PUBL-RR-583-OI Mav 2001 

WDNR Draft Management of Wastes from Remediation of 
Manufactured Gas Plans. WDNR-P:iBL-RR-76«. Februao 2007 

Alt. SED-2 

Dredge, place in CDF 

Apply 

To Be Considered 

US EPA Contaminated Sediment Management Strategy. EPA823-
R-98-001 

US EPA C'ontaminated Sediment Management Guidance. EPA-
540-R-05-012 

US Public Health Service. .Agenc> for Toxic Substances and 
Disease Registry {no citation) 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

NA 

Yes 

Alt. SED-3 

Dredge, Cap 

Apply 

Yes 

No 

Yes 

Comply 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NA 

Yes 

Yes 

Yes 

Yes 

Alt. SED-4 and SED-5 

Dredge-All 

Apply 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Comply 

Yes 

NA 

Yes 

Yes 

Yes 

Yes 



Clean Water Act Section 118(c)(7i. Great Lakes ("ritical Program 
Act of 1990-.Assessmenl of Remediauon of Contaminated 
Sediments (ARCS) Program. 40 CFF. 132 Appendix E 

US EPA Contaminated Sediment M; nagernent Strategy, EPA823-

WDNR Bencficiiil Reuse Solid W \sl2 Exemption. WAC NR 
500.08 

Clean Water Acl. Section 404. Dredije and Fill Requirements-
Inland Testing Manual 

WDNR Dredge and Fill Requirements, 1985 and 1990 

V '̂DNR Solid Waste Mfinagement. Feneficial Reuse Solid Waste 
Exemption. WAC NR 500.08 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

NA 

Yes/permit 

Yes/permit 

NA 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes/permit 

Yes/permit 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes/permit 

Yes/pennil 

Yes 

ARAR Summary for Potential Sec iment Remedial .Alternatives 

ARAR/TBC 

WDNR Assessing Sediment Qual it;, in Water Bodies Associated 
with Manufactured Gas Plant Sites. \VDNR PUBL-WR-447-96. 
March 1996 

WDNR Consensus-Based Sedimen; Quality Guidelines, 
Recommendations for Use & /Yppliiation. Interim Guidance. 
WDNR PUBL-WT-732. 2003 

International .loint Commission (IK.). IJC. 1992 

Alt. SED-2 

Dredge, place in CDF 

Apply 

Yes 

Yes 
No 

Comply 

Yes 

Yes 
NA 

Alt. SED-3 

Dredge, Cap 

Apply 

Yes 

Yes 
No 

Comply 

Yes 

Yes 
NA 

Alt. SED-4 and SED-S 

Dredge-All 

Apply 

Yes 

Yes 
No 

Comply 

Yes 

Yes 
NA 

file:///VDNR


APPENDIX D 
Final Parameters List 



Table 4-1 
Amended List of Final Compounds for Regulatory Exceedances 

Sediment, Soil, and Groundwater Samples 
Ashland Lakefront Site - Ashland, Wisconsin 

V O C s 

Beniiene 

Ethylbenzene 

Styreie 

Toluene 

1,2.3Trimethylbenzene 

1,2.4-Trimethylberizene 

1,3.5-Trimethylbeiizene 

Tola. Xylenes 

1,2,4-Trichlorobenzene 

Chloroform 

Chloromethane 

Methylene Chloride 

n-Butyl benzene 

Sed^ 

N/ 

V 

V 
V 

Soil 

V 
V 

V 

V 
V 
V 
V 

V 

GW 

V 
V 
V 
V 
>p 
^ 
^ 
>/ 

V 
V 
V 

S V O C s ' 

Acenaphthene (LMW) 

Acenaphthylene (LMW) 

Anthracene (LMW) 

Benzo(a)Anthracene (HMW) 

Benzo(a)Pyrene (HMW) 

Benzo(b)Fluoranthene (HMW) 

Benzo (k) Fluoranthene (HMW) 

Benzo(g,h,i)Perylene (HMW) 

Chrysene (HMW) 

Dibenzo(a,h)Anthracene (HMW) 

Fluoranthene (UMW) 

Fluorene (LMW) 

Indeno(l,2. 3-cd)Pyrene (HMW) 

1-Methyl Naphthalene 

2-Methyl Naphthalene (LMW) 

Naphthalene (LMW) 

Pentachlorophenol 

Phenanthrene (LMW) 

Pyrene (HMW) 

Dibenzofuran 

Phenol 

Pyridine 

Benzo(e)Pyrene (HMW) 

Total PAHs 

Sed. 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

V 
V 
>/ 
V 
V 
V 
V 

V 
V 

Soil 

V 
V 
V 
V 
V 
V 
V 
A/ 

V 
V 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 

GW 

V 

V 
V 

Ino rgan ic s 

Arsenic 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium (+3) 

Chromium (+6) 

Cobalt 

V Copper 

Cyanide 

V 
V 

Iron 

Lead 

Manganese 

V 
V 

V 

V 
V 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadiimi 

Zinc 

Sed. 

V 
V 

V 
/ 

v 

V 

V 
V 
V 
V 
V 

V 

V 

Soil 

V 

V 
^ 

V 
V 
V 

V 

GW 

V 
V 
V 
V 
V 

v̂  
^' 
V 
V 
V 
V 
V 
V 
V 
V 
V 
>/ 
V 
V 
V 

(HMW) - Heavy molecular weight PAHs; (LMW) - Low molecular weight PAHs. 
'Trimethylbenzene in groundwater will be presented as total TMB per the WI ch. NR 140 .standard. 
^ Chromium in groundwater will be presented as total chromium per the WI ch. NR 140 standard. 
'' Comijounds listed for sediments from WDNR Consensus-Based Sediment Quality Guidelines, 

Recommendations for Use & Application, Interim Guidance, December 2003. 
' Chromium in sediment will be presented as total chromium per the WDNR Consensus-Based Sediment 

(Quality Guidelines December 2003. 

t 



APPENDIX E 
Standards for each Compound by Media 



Table 4-2 
Soil and Seditnsnt Standards List 

Ashland L^itefroni aite, Asniand, Wisconsin 

Analv te- '- - - - , -
1,2,4-Trichlorobenzene 
1,2,4-Tnmethy!benzene 
1,3,5-Trimethylbenzene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Antimony 
Arsenic 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(e)pyrene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Cadmium 

i Chromium 
1 Chrysene 
Copper 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Ethylbenzene 
Fluoranthene 
Fluorene 
IndenoCI ,2,3-cd)pyrene 
Iron 
Lead 

; Manganese 
1 Mercury 
1 Naphthalene 
1 n-Butyl benzene 
Nickel 
Pentachlorophenol 
Phenanthrene 
Phenol 

1 Pyrene 
ISjIver 
[tojuene 
1 Vdriddiuin 
'Xylenes (total) 

Izinc 

Abbrev 
TCB124 
TMB 124 
TMB135 
methylnaphi 
methylnaph2 
Acenaphth 
Acenaphthyl 
Anthracene 
Antimony 
Arsenic 
Benzene 
BaAnthrac 
BaPyrene 
BbFluora 
BePyrene 
BghiPer^ 
BkFluora 
Beryllium 
Cadmium 
Chromium 
Chrysene 
Copper 
DIBahAnthrac 
Dibenzofuran 
EthBen 
Fluoranth 
Fluorene 

,IND123cdPyr 
I ron 
Lead 
Manganese 
Mercury 
Naphth 
nButylbenz 
Nickel 
PCP' 
Phenanthrene 
Phenol 
Pyrene 
Silver 
Toluene 
Vdnadium 
Xylenes 
Zinc 

Saii .-3E3:' 
782,142 

3,900,000 
3,900,000 

312,857 
4,692,857 

23,464,285 
31,000 

0.43 
11,613 

220 
22 

220 

2,200 
156 

39.1 

22,000 
3,100,000 

22 
160,000 

7,821,428 
3,128,571 
3,128,571 

220 
23,464 

1,564 

1,564,285 
3,100,000 
1,600,000 

5300 

23,464,000 
2,346,428 

390,000 
6,257,142 

78.2 
15,642,857 
23,000,000 

- Soil Ind3'--
10,220,000 
51,000,000 
51,000,000 

4,088,000 
61,32a<3pO 

306,600,000 
410,000 

1.9 
52,029 

3,920 
392 

3,920 

39,200 
2,044 

511 

390,000 
41,000,000 

392 
2,000,000 

102,200,000 
40,880,000 
40,880,000 

3,920 
306,6C)0 

20,440 

20,440,000 
41,000,000 
20,000,000 

24000 

306,600,000 
30,660,000 

5,100,000 
81,760,000 

1,022 
204,400,000 
310,000,000 

- Soii r6s8 • 
62,160 
51.608 
21,253 

3,681,706 

21,896,121 
31.3 
0.39 
643 
621 

62 
621 

6,215 
154 

37.0 

62,146 
3,129 

62 
145,263 
395,000 

2,293,610 
2,747,107 

621 
23,463 

400 
1,762 

55,916 
240,000 

1,564 
2,979 

18,330,929 
2,315,951 

391 
520,000 

78.2 
27,063 
23,463 

-,-Soil IndS •' 
215,925 
170,272 
69,712 

'.VlsGWuath 

. .. 

23,000 
20,000 

29,219,327' 38,000 
T 700̂  

100,000,000 
408.8 

1.6 
1,409 
2,110 

211 
2,110 

21,096 
1,941 

451 

210,962 
40,876 

211 
1,563,342 

395,000 
22,000,353 
26,281,433 

2,110 
'100,000 

800 
19,458 

187,691 
240,000 

300,000 

5.5 
17,000 

1 48,000 
360,0(J0' 

6,800,000 
870.000 

V.lsNonind 

— - -

1,100,000 
600,000 
900,000 

18,000 
5,000,000 

0.039 

~ 88 
8.8 

• 88 

1,800 
880 

8 

Wisl-KJ 

- -

70,000,000 
40,000,000 
60,000,000 

360,000 
300,000,000 

1.6 

3,900 
390 

3,900 

39,000 
39,666 

510 
I 1 

37,000 

38,000 

2,900 
500,000 

ioo.ooo 
.680,000 

-
"•oo 

20,439! 
8,998]_ 

1 " 1,800 
100,000,0001 
29,126,20il 8,700,000 

5110 
520,000 

1,022 

8 ,800 | 390,000 

, ._ . 8.8 

600,000 
600,000 

1 .88 

50 

1 20,000 

18,000 

1 
1 500,000 

390 

""40,000,000 
'46,600,000 

3^900 

500 

1 

, 110,000 

'"'" " " "" 
i 390,000 

j 
30,000,000 

; 1 
i ,500i : 

420,000j 4,100; 
100,000! 

Sad TEC 
8 

627 
627 

6.7 
5.9 
57 

2 
9.8 
57 

108 
150 
240 
150 
170 
240 
122 

•0".99 

43 
166 

3 2 

33 

1 5 6 

175 

4 2 3 

77" 

2 0 0 

2 6 , 0 0 0 

3 6 

4 6 6 

6 .18 

176 

..... 

Sed PEC l l j 

240' 
89' 

128' 
8451 

25j 
33i 

110, 
1,050 
1,450 

r 13,4001 
1450l 

3,2001 
13,400 

" " ' 5 
110 

1,290 
150 
135 
580' 

2',"2"3'6 

5 3 6 

, 3,200 
' 40,000] 

130, 
i,'i6o 

1.1 
561 

23 i 4 9 

150l 2 0 0 

2041 ' 1 ,170 

4,200 
' 1 9 5 

1.6 
890 

57 
25 

12c 

i 12,000 
1,520 

2.2 

.1 .800 

50 
i 460 

All units in ug/kg, except metals, which are shown in mg/kg. 
Abbrev = abbreviation for analyte name used in result summary tables. 
Soil_Res3 = USEPA Region 3 Residential RBC for soil. 
Soil_lnd3 = USEPA Region 3 Industrial RBC for soil. 
Soil_Res9 = USEPA Region 9 Residential PRG for soil (ug/kg) 
Soil_lnd9 = USEPA Region 9 Industrial PRG for soil. 
WisGWpath = Wisconsin Publication RR 519-97 groundwater pathway soil standard. 
WisNonInd = Wisconsin NR 720/Publication RR 519-97 Non-industrial soil standard. 
Wisind = Wisconsin NR 720/Publication RR 519-97 Industrial soil standard. 

Sed_TEC = Threshold Effects Concentration from WDNR 2003 Consensus-Based 
Sediment Quality Guidelines Recommendations for Use & Application Interim 
Guidance (dry weight normalized basis at 1 % organic carbon). 
Sed_PEC = Probable Effects Concentration from WDNR 2003 Consensus-Based 
Sediment Quality Guidelines Recommendations for Use & Application Interim 
Guidance (dry weight normalized basis at 1 % organic carbon). 
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Table 4-3 
Groundwater Standards List 

Ashland Lakefront Site, Ashland, Wisconsin 

;\nalyte 
Anthracene 
Lxntimony 
/Xrsenic 
I3arium 
Benzene 
l3enzo(a)pyrene 
1 Jenzo(b)flLioranthene 
IJervllium 
(;;admium 
Chloroform 
(Chloromethane 
(Chromium 
(Chrysene 
(Cobalt 
(Copper 
CCyanide 
Eithylbenzene 
Fluoranthene 
Fluorene 
Ion 
Lead 
Manganese 
Mercury ^ 
Methylene chloride 
Maphthalene 
Nickel 
l-'entachlorophenol 
Phenol 
l-'yrene 
l-'yridine 
!-elenium 
i: liver 
!:tyrene 
Thallium 
Toluene 
Trimethylbenzene (total) 
Vanadium 
Xylenes (total) 
;!inc 

Abbrev 
Anthracene 
Antimony 
Arsenic 
Barium 
Benzene 
BaPyrene 
BbFluora 
Beryllium 
Cadmium 
Chiorofomi 
Chlorometh 
Chromium 
Chrysene 
Cobalt 
Copper 
Cyanide 
EthBen 
Fluoranth 
Fluorene 
Iron 
Lead 
Manganese 
Mercury 
Methchlor 
Naphth 
Nickel 
PCP 
Phenol 
Pyrene 
Pyridine 
Selenium 
Silver 
Styrene 
Thallium 
Toluene 
TMB total 
Vanadium 
Xylenes 
Zinc 

FedMCL 

6 
10 

2000 
5 

0.2 

4 
5 

100 

RegSTap 
1825 
14.6 
0.04 

7330 
0.34 

0.003 
0.03 

73 
18.3 
0.2 
190 

3 
730 

1300 
200' 
700 

15 

2 
5 

1 

50 

100 

1000 

10000 

1460 
730 

1340 
1460 
243 

10950 

730 

4 
6.5 
730 
0.6 

10950 
183 

36.5 
183 
183 

1623 
2.6 

2271 

36.5 
213 

10950 

Reg9Tap 
1825 
14.6 
0.04 

2555 
0.35 

0.009 
0.09 

73 
18.2 
0.2 
158 

9 
730 

1460 
730 

1340 
1460 
243 

10950"' 
1 

876] 

- - J " ! ! 
4 

6.2 
^ 730' 

0.6 
10950i 

183 
36.5 
182| 
182| 

1641 
' 2>l; 
723| 

36.5! 
206! 

10950: 

WIsGWES 
3000 

6 
10 

2000 
5 

0.2 
0.2 

4 
5 
6 
3 

100 
0.2 
"40 

1300 
200" 
700 
400 
400 
300 

15 
50 

2 
5" 

100 
100 

1 
6000 

250 
10l 
50 
50 

100 
2 

1000 
480 

30 
10000 
5000 

WisGWPAL 
600 
1.2 

1 
400 
0.5 

0.02 
0.02 

0.4 
0.5 
0.6 
0.3 
10 

0.02 
8 

130 
40 

140 
80 
80 

~ 150 
1.5 
25 

0.2 
" "b.5' 

101 
20 

0.1 
1200 

50 
2 

10 
10 
10 

0.4 
200 

96 
6| 

1000 
2500 

/Ml units in ug/L. 
/^bbrev = abbreviation for analyte name used in result summary tables. 
F-edMCL = USEPA Federal MCL for drinking water. 
F̂  egSTap = USEPA Region 3 RBC for tapwater. 
F̂  eg9Tap = USEPA Region 9 PRG for tapwater. 
V/isGWES = Enforcement Standard per Wisconsin Admin. Code sec. NR 141.10. 
V/isGWPAL = Preventive Action Limit per Wisconsin Admin. Code sec. NR 141.10. 
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Table 4-4 
Surface Water Standards List 

Ashland Lakefront Site, Ashland, Wisconsin 

Analyte 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
1-Methylnaphthalene 
2-Methylnaphthaiene 
Acenaphthene 
Anthracene 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anlhracene 
Dissolved Organic Carbon (DOC) 
Ethylbenzene 
Fluoranthene 
!ndeno(1,2,3-ccJ)pyrene 
m & p-Xylenes 
Naphthalene 
Phenanthrene 
Pyrene 
Sulfide 
Toluene 
Total Suspended Solids (TSS) 
Turbidity 
Xylenes (total) 

Abbrev TedMCL KFteg3tap^ 
TMB124 12.3 
TMB135 1 12.3 
methylnaphi 
methylnaph2 24.3 
Acenaphth 365 
Anthracene 1825 
Benzene 5 0.34 
BaAnthrac I 0.03 
BaPyrene 0.2 0.003 
BbFluora 0.003 
BghiPeryl 
BkFluora 0.3 
Chrysene 3 
DIBahAnthrac 1 0.003 
DOC 
EthBen 700 1340 
Fluoranth 1460 
IND123cdPyr 0.03 

; , ' . • ' . . " ' • - . • ' • : ' . 

iRegSt^p 
12.3 
12.3 

365 
1825 
0.35 
0.09 

0.009 
0.09 

0.92 
9.2 

0.009 

1340 
1460 

0.092 
mpXylenes 
Naph • 6.5 6.2 
Phenanthrene 
Pyrene ^ 182.5 
Sulfide ! 
Toluene ^ 1000 
TSS [ 

2271 

Turb 1 ] 
Xylenes 1 10000 213 

182.5 

723 

^ 206 

•AshiaridSW 
438 
438 
433 
433 

38 
0.035 

11.4 
0.025 
0.014 

0.42 
7.64 
0.14 
0.07 
0.04 

14 
1.9 

4.31 

13 
3,6 
0.3 

253 

__27| 

All units shown in ug/L, except the following: 
Dissolved Organic Carbon (DOC) and Total Suspended Solids (TSS) are shown in mg/L. 
Turbidity is shown in NTU units. 
Abbrev = abbreviation for analyte name used in result summary tables. 
FedMCL = USEPA Federal MCL for drinking water. 
RegSTap = USEPA Region 3 RBC for tapwater. 
Reg9Tap = USEPA Region 9 PRG for tapwater. 
AshlandSW = Miscellaneous standards from draft Baseline EcogJcal Risk Assessment, May 2006. 

• ) 
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Table 4-5 

Soil Vapor Standards List 
Ashland Lakefront Site, Ashland, Wisconsin 

Analyte 
1,1,1-Trichloroethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylb>enzene 
1,4-Dichlorobenzene 
Benzene 
Carbon tetrachloride 
Chiorofomi 

Abbrev' 
TCA111 
TMB124 
TMB135 
DCB14 
Benzene 
Cariiontet 
Chloroform 

Chloromethane i Chlorometh 
Dichlorodifluoromethane | DIChlDIFIumeth 
Ethylbenzene EthBen 
m & p-Xylenes fmpXylenes 
Methylene chloride Methchlor 
o-Xylene ;0Xylene 
Styrene !styrene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 

Toluene 
ICE 
TriChlflumeth 

RegSAir 
2300 

6.2 
6.2 

0.31 
0.25 
0.13 
0.08 
94.9 
209 

1059 
105.9 

4.1^ 
105.9 
1059 
402 

0.017 
730 

Reg3Air 
1022 

0.28 
0.23 
0.12 
0.08 
94.9 
183 

1059 
110 
3.8 
110 

1044 
5110 

0.016 
730 

IndoorAir 
2200 

6.0 
6.0 
800 
0.31 
0.16 
0.11 
2.4 
200^ 
2.2 

5̂ 2" 
7000" 

lobb 
400 

0.022 
700 

SoiJGas 
22000 

60 
60 

8000 
3.1 
1.6 
1.1 
24 

2000 
22 

52 
70000 
10000 
4000 
0.22 
7000 

# 

Notes: 
All units shown In ug/m^. 
Abbrev = abbreviation for analyte name used In result summary tables. 
Reg9Air = USEPA Region 9 PRG for ambient air. 
RegSAir = USEPA Region 3 RBC for ambient air. 
IndoorAir = USEPA OSWER Subsurface Vapor Intrusion Draft Guidance, Table 2C: Question 4, November 2002. 
SoilGas = USEPA OSWER Subsurface Vapor Intrusion Draft Guidance, Table 2C: Question 4, November 2002. 
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APPENDIX F 
Estimated Volume of Contaminated Media 
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NSPW Ashland 
Lateral Extent and Volume of Contaminated Media Estimates 

Soil 

Upper Bluff Area 
Lateral Extent - Upland Area 
Former Gas Holder Area 
Former Clay Pipe Area 

Area Area Thickness Volume Approximate 
(sq.ft.) (acres) (ft) (cubic yds) Volumel Assumptions 

75,000 
16,900 

750 

1.72 
0.33 

10 
15 
5 

27,778 
9,389 
139 

28,000 Lateral extent (2.02 acres) where benzene exceeded RCL. Average thickness of plume is 10 feet. 
9,400 Area south of St. Claire Street Is 130 by 130 feet. Average depth is 15 feet. 

150 Area north of St. Claire Street is 10 by 75 feet at base of ravine, and 5 feet thick. 
(Includes saturated and unsaturated zone soil.) 

Kreher Park 
Lateral Extent - Kreher Park 
Lateral Extent - Kreher Park 
Former Coal Tar Dump Area 

Area Area Thickness Volume Approximate 
(sq. f t ) (acres) (ft) (cubic yds) Volumel Assumptions 
500,940 
452.153 
21,250 

11.50 
10.38 
0.49 

12 
5 
5 

222,640 
83,732 
3,935 

222,700 Lateral extent (11.5 acres) of ail fill in Kreher Park 
83,800 Lateral extent (10.38 acres) where benzene exceeded RCL. Average thickness is 5 feet 
4.000 Area is 85 by 250 feet Thickness above wood waste layer is 5 feet, 

(Includes saturated and unsaturated zone soil.) 

Groundwater and Saturated Soil Media 
Area Area Thickness Volume 

Upper Bluff Area (sq.ft.) (acres) (ft) (cubic yds) 
Lateral Extent-Upland Area 118,000 2.71 15 65,556 

Approximate 
Volumel Assumptions 

65 600 Lateral extent (2.71 acres) where benzene exceeds ES, Average thickness of plume is 15 feet. 

Kreher Park 
Lateral Extent - Kreher Park 

Copper Falls Aquifer 
Lateral Extent - Upland Area 
Lateral Extent - Kreher Park 

Sediment 

Lateral Extent - Total PAH > 53 ppm 
Lateral Extent - Total PAH > 53 ppm 
Lateral Extent - Total PAH > 12 ppm 
Lateral Extent - Total PAH > 12 ppm 

Area Area Thickness Volume Approximate 
(sq. ft.) (acres) (ft) (cubic yds) Volumel Assumptions 
500,940 

Area 
(sq-ft) 

11.50 

Area 
(acres) 

129,873 129.900 Lateral extent (11.5 acres) where benzene exceeds ES. Average thickness of plume is 7 feet. 

Thickness Volume Approximate 
(ft) (cubic yds) Volumel Assumptions 

198,000 
103,000 

4.55 
2,36 

50 
35 

366,667 
133,519 

3BB /'OO Lateral extent (4.55 acres) where benzene exceeds ES. Average thickness of plume is 50 feet 
133,500 tateral extent (2,36 acres) where benzene exceeds ES. Average thickness of plume is 35 feet. 
500,200 Sum of Kreher Park and Upland Area plume volumes. 

Area 
(sq.ft.) 

Area 
(acres) 

Thickness Volume Approximate 
(ft) (cubic yds) Volumel Assumptions 2 

390 800 9,0 0-4 57,888 57 900 Lateral extent (8.97 acres) where total PAH > 53 ppm. Removal of all contaminated media up to 4 feet 
390,800 9.0 0-10 77,435 77,400 Lateral extent (8.97 acres) where total PAH > 53 ppm. Removal of all contaminated media up to 10 feet 
480,400 11.0 0-4 71,163 71,200 Lateral extent (11.03 acres) where total PAH > 12 ppm. Removal of all contaminated media up to 4 feet 
480,400 11.0 0-10 103,805 103,800 Lateral extent (11.03 acres) where total PAH > 12 ppm. Removal of all contaminated media up to lOfeet 

1 Rounded to nearest 100 cubic yanjs. 
2 Not all sediment between 4 and 10 feet has total PAH exceedanaces above 12 or 53 ppm. 

Wood waste layer included in all volume calculations. 
See Section 4,3 of Alternative Screening Technical Memorandum for further explanation. 
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Extent of Free Product 

Free product is found within the four primary areas of concem (Upper Bluff/Filled Ravine, 
Kreher Park, Copper Falls Aquifer, and Sediments in the Bay), but at discrete locations within 
each area. 

DNAPLs at the upland areas are found with an associated LNAPL (floating) fraction. 
In general, these combined DNAPL/LNAPL zones are associated with groundwater quality 
values with total VOC concentrations (primarily benzene) more than 50.000 f.ig/1 (during the 
historic monitoring at the site, wells were not sampled for groundwater ciuality if more than one 
foot of DNAPL was measured). However, LNAPL zones devoid of associated DNAPL are 
extensive at the Park area. LNAPLs in the form of sheens have been observed in several 
monitoring wells and test pits advanced at the Park where DNAPLs have been absent. These 
separate LNAPL zones at Kreher Park, unlike those found associated with DNAPL, have yielded 
associated total VOC concentrations in groundwater less (below 5,000 pg/l) than those areas 
where DNAPLs are present. 

Free-product measurements in sediments have been less well-documented because ofthe 
limitations caused by sampling sediments with hollow-core and grab sampling techniques. 
Regardless, free-product in these samples has been observed in the form of emulsions. In 
general, these sediment samples where emulsions were observed correspond to both high VOC 
and PAH level;;. Emulsions observed in sediment samples generally con'espond to total PAH 
levels greater than 1,000,000 |xg/kg. 

Extent of Contamination (COCs) 

Soils in Upper BlufT/Filled Ravine 
Surface Soils - Metals and Inorganics 
Applyin.Q the most stringent (residential) action levels to this data indicates that only arsenic, 
lead and iron concentrations exceed their respective action levels in surface soil samples. 
Although the upper bluff/filled ravine sample set is limited because of access, a 
summary ofthe arsenic, lead and iron exceedances follows: 

• Arsenic exceeds the 0.039 mg/kg Wisconsin standard (nonind) in each ofthe four 
background samples; concentrations range from 1.4 - 2.9 mg/kg; 
• Arsenic exceeds the standard in four ofthe five upper bluff samples; concentrations 
range from 1.9 - 8.5 mg/kg; 
• Arsenic exceeds the standard in two ofthe three filled ravine samples; concentrations 
range from 1.6 - 3.6 mg/kg. 
• Lead exceeds the 50 mg/kg Wisconsin standard (nonind) in three ofthe four 
background samples; values range from 85 - 440 mg/kg; 
• Lead exceeds the standard in one ofthe five upper bluff samples (on the east side ofthe 
NSPW service center outside the flanks ofthe ravine); the level is 140 mg/kg. 
• Lead does not exceed the standard in any ofthe three filled ravine samples; 
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• Iron exceeds the 23.463 mg/kg Region 3 standard in one background sample; at 
24,000 mg/kg; 
• Iron does not exceed tie standard in any ofthe five upper bluff samples; 
• Iron exceeds the standard in two ofthe three tilled ravine samples; values range from 
25,000 - 26,000 mg/kg. 

Surface Soils - Organics - V(X's 
The only VOCs detected in background samples are trimeth\ Ibenzenes (TMB), toluene and 
xylenes. Toluene is the only VOC found to exceed the Wisconsin RCL. None ofthe surface soil 
samples were analyzed for trichlorobenzene (TCB). No VOCs are found in samples collected 
from the filled ravine. Low levels of ethylbenzene. 1,2.4-TMB. toluene and xylenes are present 
in surface soil, east ofthe NSP'A' service center. Toluene v\as found in two other samples outside 
the ravine, none of these detections are in excess of regulatory criteria. 

Surface Soils - Organics - SI'( K s 
Naphthalene, the most common PAH at the Site and a low molecular weight (LMW) compound, 
is only found in one background sample, at trace levels (51 i-ig'kg). less than the most stringent 
standard of 400 |ig/kg (Wisconsin groundwater path). The heavy molecular weight (HMW) 
PAHs benzo(a)anthracene (Ba.-\). benzo(a)pyrene (BaP), and benzo(b)fluoranthene (BbF), show 
exceedances compared to the most stringent standards (Wisconsin non industrial path) in the four 
background samples. None of Lhe other SVOCs are at levels exceeding standards in background 
samples. The range of values for the HMW PAHs in these four background samples are as 
follows: 

• BaA ranges from 82 to 160 |xg/kg compared to the standard of 88 i^g/kg; 
• BaP ranges from 85 tC' 170 fig/kg compared to the standard of 8.8 ^ig/kg; 
• BbF ranges from 120 to 240 |Jg/kg compared to the standard of 88 M-g/kg. 

The upper bluff samples outside the ravine yield low levels of P.\Hs below the individual 
compound standards; only one sample yields values for the three HMW PAHs (BaA, BaP and 
BbF) above the respective standards, but at levels comparable to the background samples. None 
ofthe other upper bluff soils yield detections of PAHs above standards. Similar levels to those 
found in the surface soil background samples for the HMW PAHs are found in one sample 
collected from within the ravine: an exceedance for BbF was also measured. No other PAHs 
from ravine surface soil sampk:s are measured in excess ofthe most stringent standards. 

Subsurface Soils - Organics-l'OCs 
Background samples analyzed for VOCs yielded no detections except for toluene measured in 
three separate samples. Conesponding measurements were '),300. 55 and 4,000 î g/kg (the 
Wisconsin GW path standard is 1.500 |ig/kg). Although toluene is an identified COC at 
the Site, its frequency of occurrence in samples has been problematic due to lab inconsistencies. 
VOCs found above the regulatory limits in subsurface soil samples from the upper bluff data set 
(outside the filled ravine) included benzene, ethylbenzene. toluene and xylene. A summary of 
these detections follows: 
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• Benzene exceeds the 5.5 iig/kg Wisconsin GW path standard in 22 of 46 samples; 
values range from 18 - 52,000 |ag/kg; 
• Ethylbenzene exceeds the 2,900 |a.g/kg Wisconsin GW path standard in one sample; the 
value is 6,490 |ig/kg; 
• Toluene exceeds the Wisconsin standard in 4 of 46 samples; values range from 2,600 to 
7?.,000 lig/Tcg; 
• Xylene exceeds the 4,100 |ag/kg Wisconsin GW path standard in one sample; the value 
is 33,600 ^g/kg. 

The highest benzene and toluene levels are found in the same sample, at an area of an identified 
free-product mass east ofthe ravine at the former MGP. The ethylbenzene and xylene 
exceedences are in the same sample, a sample southwest ofthe ravine within a former gas 
holder. 

VOCs that exceed regulatory limits in subsurface samples from within the filled ravine include 
benzene, ethylbenzene, 1,2,4-TCB, 1,2,4- and 1,3,5-TMB, toluene and xylenes. A summary of 
these detections follows: 

• Benzene exceeds the Wisconsin GW path standard in 64 of 95 samples; values range 
from 16 - 230,000 \iglkg; the highest levels of these exceedences were measured in areas 
where free-product has been identified 
• Ethylbenzene exceeds the Wisconsin standard in 25 of 88 samples; values range from 
3.300-170,000 ^g/kg; 
• 1,2,4-rCB exceeds the 62,160 |ig/kg Region 9 standard in three of 17 samples; values 
range from 62,900 - 120,000 ug/kg; The highest levels are within free product areas; 
• 1,2,4-rMB exceeds the 51,608 [igfkg Region 9 standard in two of 72 samples; values 
range from 54,000 - 100,000 |ig/kg; 
• 1,3,5-rMB exceeds the 21,253 |̂ g/kg Region 9 standard in four of 92 samples; values 
range from 22,600 - 560,000 |ig/kg; 
• Toluene exceeds the Wisconsin standard in 30 of 95 samples; values range from 1,500 -
320.000 ^tg/kg; 
• Xylene exceeds the Wisconsin standard in 22 of 95 samples; values range from 4,500 -
320.000 |ig/kg; the xylene distribution is similar to that of toluene. 

The distribution of these data indicate that the greatest contaminant levels correspond to free 
product zones within the length ofthe ravine, as well as other areas near the former gas 
holders/gas plant. 

Subsurface Soils - Organics-SVOCs 
Background subsurface soil samples analyzed for PAHs yield no detections for any ofthe subject 
analytes. However, upper bluff samples collected from outside the ravine fill yield several 
exceedarces as. follows: 

• Acenaphthylene exceeds the 700 |i.g/kg (Wisconsin GW path) standard in four of 46 
samples; values range from 1,000 - 280,000 |ig/kg; The highest level is found at a sample 
east of the ravine where free product has been identified; 
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• BaA exceeds the 88 ni'kg (Wisconsin nonind) standard in 11 of 46 samples; values 
range from 110 - 20.000 (.ig/kg:; 
• BaP exceeds the 8.8 ug kg standard in 14 of 46 samples: values range from 60 -
170,000 |ig/kg; 
• BbF exceed the 88 |,ig'kg standard in 12 of 46 samples: values range from 100 -
170,000 |jg/kg. 
• B(ghi)P exceeds the 1.800 |ag/kg standard in one of 46 samples; the value was 4,100 
fig/kg; 
• BkF exceeds the 880 ng'kg standard in three of 46 samples; values range from 1,100 -
170,000 ^g/kg; 
• Chrysene exceeds the 8.800 |ag/kg standard in one of 46 samples; the value is 220,000 
tig/kg; 
• Di(ah)A exceeds the 8:.8 |.ig/kg standard in two of 46 samples; values range from 120 -
300 ug/kg; 
• Fluoranthene exceeds the 500,000 p.g/kg (Wisconsin GW path) standard in one of 46 
samples; the value is ''̂ "O.OOO jig/kg; 
• Fluorene exceeds the 100,000 îg/kg (Wisconsin Ĝ V path) standard in one of 46 
samples; the value is 320,000; 
• Indeno(123) exceeds the 88 |xg/kg (Wisconsin nonind) standard in seven of 46 samples; 
values range from 150 - 100,000 |Jg/kg; 
• Methylnaph2 exceeds the 20,000 |ig/kg (Wisconsin GV '̂ path) standard in one of 46 
samples; the value is 380,000: 
• Naphthalene exceeds the 400 ug/kg standard in 11 of 46 samples; values range from 
414-2,220,000 |ag/kg 
• Phenanthrene exceeds the 1,800 |.ig/kg standard in six of 46 samples; values range from 
2,500-1,200,000 pg/ki 
• Pyrene exceeds the 500,000 |ig/kg (Wisconsin nonind) standard in one of 46 samples; 
the value is 520,000. 

Inspection ofthe upper bluff data indicates these PAH exceedances predominantly correspond to 
samples collected from shallov,- till. The extent ofthe ?AU exceedances is primarily associated 
with source areas in the area of\he free product mass east ofthe ravine (at the former MGP), the 
southeast gas holder, and a smaller source area present at the large southwest gas holder. 

The highest levels and greatest number of PAH exceedances are found in fill soils recovered and 
analyzed from the filled ravine. The following summarizes the ravine fill SVOC exceedances: 

• Acenaphthene exceeds the 38,000 pg/kg (Wisconsin GW path) standard in 13 of 90 
samples; values range trom 40,000 - 670,000 !.ig''kg; 
• Acenaphthylene exceeds the '̂ 00 pg/'kg standard in 38 (if 95 samples; values range from 
790-910,000 {Ig/kg: 
• Anthracene exceeds the 300,000 pg/kg standard in two of 95 samples; values range 
from 310,000 - 750,000 ^ig/kg; 
• BaA exceeds the 88 Mg kg (Wisconsin nonind) standard in 52 of 95 samples; values 
range from 160 - 520.000 pg/kg; 
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• BaP exceeds the 8.8 pg/kg standard in 55 of 95 samples; values range from 45 -
340,000 pg/kg; 
• BbF exceeds the 88 pg/kg standard in 48 of 95 samples; values range from 110-
4'0,000pg/kg; 
• B(ghi)P exceeds the 1,800 pg/kg standard in 19 of 95 samples; values range from 2,400 
-• 90.000 pg/kg; 
• BkJ- exceeds the 880 pg/kg standard in 24 of 95 samples; values range from 1,000 -
130.000 pg/kg; 
• Chrysene exceeds the 8,800 pg/kg standard in 17 of 95 samples; values range from 
11,000-470,000 pg/kg; 
• Di(ahiA exceeds the 8.8 pg/kg standard in eight of 90 samples; the values range from 
9'7-10,600 pg/kg; 
• Dibenzofuran exceeds the 145,263 pg/kg (Region 9) standard in one of 72 samples; the 
value is 280,000 pg/kg; 
• Fluoranthene exceeds the 500,000 pg/kg (Wisconsin GW path) standard in one of 95 
samples; the value is 1,400,000 pg/kg; 
• Fluorene exceeds the 100,000 pg/kg standard in eight of 95 samples; values range from 
100.000-1,200,000 pg/kg; 
• lndeno(123) exceeds the 88 pg/kg (Wisconsin nonind) standard in 30 of 95 samples; 
values range from 95 - 61,000 pg/kg; 
• Methv'lnaphl exceeds the 23,000 pg/kg (Wisconsin GW path) standard in 20 of 81 
samples; values range from 24,000 - 3,800,000 pg/kg; 
• Meth}'lnaph2 exceeds the 20,000 pg/kg (Wisconsin GW path) standard in 25 of 95 
samples; the values range from 21,000 - 3,800,000 pg/kg; 
• Naphthalene exceeds the 400 pg/kg standard in 53 of 97 samples; values range from 
470-1,400,000 pg/kg; 
• Phenanthrene exceeds the 1,800 pg/kg standard in 43 of 95 samples; values range from 
2.100-3,700,000 pg/kg 
• Pyrene exceeds the 500,000 pg/kg (Wisconsin nonind) standard in four of 95 samples; 
V alues range from 545,000 - 2,000,000 pg/kg. 

The extent of contamination of SVOCs at the upper bluff and filled ravine is fairly well defined 
and resembles the extent identified for the VOCs. 

Soils in Kreher Park 
Surface Soils - Metals and Inorganics 
Metal and inorganic results are similar to comparable samples collected from upper bluff/filled 
ravine soils. Exceedences were measured for arsenic, cadmium, lead, and iron (compared to the 
Wisconsin nonind standard). A summary ofthe exceedences for these compounds follows: 

• Arsenic exceeds the 0.039 mg/kg Wisconsin nonind standard in 33 of 36 samples; 
values range from 1.1 - 13.9 mg/kg; 
• Cadmium exceeds the 8.0 mg/kg Wisconsin nonind standard in one sample; the value is 
12 mg/kg; 
•• Iron exceeds the 23,463 mg/kg Region 9 standard in eight of 35 samples; values range 
from 24,000 - 94,000 mg/kg; 
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• Lead exceeds the 50 rng/kg Wisconsin nonind standard in 18 of 36 samples; values 
range from 53 - 950 mg/kg. 

The arsenic results range from values similar to background values to about seven times greater 
than background. The extent o "arsenic above regulatory standards is ubiquitous throughout 
Kreher Park and is likely associated with urban fill and MGP process wastes. 

Surface Soils - Organics - VOi's 
A larger set of samples was collected from surface soil at Kreher Park compared to the upper 
bluff, and detections for each c t" the subject VOCs were measured in at least one of these 
samples. Toluene and xylenes were detected most often, with fewer detections of TCB, 
ethylbenzene, n-butylbenzene ;tnd TMB. However, benzene is the only VOC measured that 
exceeds its respective standard, as follows: 

• Benzene exceeds the 5 5 ug/kg Wisconsin GW path standard in four of 35 samples; 
values range from 23 - 495 pg/kg. 

Each of these samples was collected from the area ofthe seep, where high levels of 
contaminants/free product have been observed. The extent of VOC contamination in surface 
soils at Kreher Park is limited 'o benzene at the seep area. 

Surface Soils - Organics - S\'OCs 
PAH exceedances in surface soils at Kreher Park are limited primarily to the HMW PAHs, 
although a few exceedances of acenaphthylene naphthalene, and phenanthrene were measured. 
A summary of these detections follows: 

• Acenaphthylene exceeds the 700 pg/kg (Wisconsin GW path) standard in 4 of 35 
samples; values range from 1,700 - 27,000 pg^kg; 
• BaA exceeds the 88 pg'kg (Wisconsin nonind) standard in 16 of 35 samples; values 
range from 240 - 25.000 pg/kg; 
• BaP exceeds the 8.8 pg'kg standard in 17 of 35 samples; values range from 290 -
68,000 pg/kg; 
• BbF exceeds the 88 ps kg standard in 17 of 35 samples: values range from 330 -
53,000 pg/kg; 
• B(ghi)P exceeds the 1.800 pg/kg standard in five of 35 samples; values range 3,240 -
57,000 pg/kg; 
• BkF exceeds the 880 pg/kg standard in three of 35 samples; values range from 1,500 -
15,000 pg/kg; 
• Chrysene exceeds the 8,800 pg/kg standard in one of 35 samples; the value is 32,000 
Ug/kg; 
• Indeno(123) exceeds the 88 pg/kg standard in 9 of 35 samples; values range from 190 -
33,000pg/kg; 
• Naphthalene exceeds the 400 pg/kg (Wisconsin GW path) standard in two of 35 
samples; values range from 1.768 - 2,144 pg/kg: 
• Phenanthrene exceeds the 1,800 pg/kg standard in two of 35 samples; values range from 
2,600 - 6,800 pg/kg. 
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The predominant exceedances are from HMW PAHs. The majority ofthe exceedances are found 
in the area of the seep and the former coal tar dump. However, exceedances of BaA, BaP, and 
BbF are widespread through Kreher Park. 

Subsurface Soils - Metals and Inorganics 
Exceedarces fcr metals and inorganics in subsurface soils at Kreher Park are limited to arsenic, 
cadmium, iron, lead and manganese. A summary of these detections are as follows: 

• \rsenic exceeds the 0.039 mg/kg Wisconsin nonind standard in 33 of 66 samples; 
values range from 0.83 - 36 mg/kg; 
• Cadmium exceeds the 8.0 mg/kg standard in one of 94 samples; the value is 24.8 
nig/'kg; 
• Iron exceeds the 23,463 mg/kg Region 9 standard in six of 65 samples; values range 
f-Dm 24,000 - 31,000 mg/kg; 
• Lead exceeds the 50 mg/kg Wisconsin nonind standard in 21 of 95 samples; values 
range from 50 - 1,321 mg/kg. 
• Manganese exceeds the 1,564 mg/kg Region 3 standard in one of 34 samples; the value 
is 2,000 mg/Tcg. 

The arsenic results range from values similar to background values to values more than an order 
of magnimde greater than background values. The extent of arsenic above regulatory standards 
is vvidespread throughout Kreher Park, but not evident at all sampling locations. The arsenic 
concentrations are likely associated with urban fill and MGP process wastes. The one cadmium 
exceedance is likely associated with Kreher Park fill material and the extent in subsurface soil is 
limited to this one location. The iron exceedances and extents are clustered in samples collected 
from the seep area at the base ofthe ravine, and at the area north ofthe Ibrmer WWTP. 

The manganese exceedance, which is the only exceedance in soil across the entire Site, does not 
appear to be associated with known COCs. This detection was made at the seep; the lack of 
other manganese exceedances in other samples indicates it is not likely associated with known 
contaminant sources at the Site. 

The extent of lead exceedances above regulatory standards is clustered £it the seep at the base of 
the ravine, and at various locations across Kreher Park. The high lead concentrations are 
associated with Site source material, at the seep area, and potentially other sources, such as the 
Kreher F'irk fill material. High lead levels are also found in samples at locations where free 
product fas not been observed; these locations are where no free product (sheens) were 
obsen'ed, but high lead levels were measured. These samples were collected in the area north 
and east ()f the solid waste area. Although elevated lead is also found in samples from free 
product tteas, the highest lead levels at Kreher Park do not appear associated with tar materials. 

Subsurface Soils - Organics - VOCs 
VOC exc eedarices in subsurface soils at Kreher Park include benzene, ethylbenzene, 
nbutylbeizene. toluene, TCB, 1,3,5-TMB and xylenes. The summary of these exceedances 
follov/s: 
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• Benzene exceeds the 5.5 pg/kg (Wisconsin GW path) standard in 23 of 78 samples; 
values range from 11 ~ 645,000 pg/kg; 
• Ethylbenzene exceed? the 2,900 pg/kg (Wisconsin GW path) standard in 7 of 94 
samples; values range from 4,000 - 2,973.000 pg/kg: 
• n-butylbenzene exceeds the 240,000 pg/kg (Regions 3 and 9) standards in one of 60 
samples; the value is 648.000; 
• 1,2,4-TCB exceeds th; 62,160 pg/kg (Region 9) standard in two of 60 samples; the 
values range from 157.()()0 - 2,994,000 pg/kg; 
• 1,3,5-TMB exceeds the 21,253 pg/kg (Region 9) standard in one of 94 samples; the 
value is 742,000 pg/kg: 
• Toluene exceeds the 1.500 pg/kg (Wisconsin GW path) standard in eight of 94 samples; 
values range from 1,500 - 2,007,000 pg/kg: 
• Xylene exceeds the 4.1 00 pg/kg (Wisconsin GW path) standard in seven of 130 
samples; values range from 4,400 - 4,981,000 pg/kg. 

These VOC exceedences are from locations where free product has been observed, either as 
DNAPL or LNAPL. 

Subsurface Soils - Organics SlVCs 
Exceedences for all the SVOC compounds on the analyte list are present in subsurface soils as 
follows: 

• Acenaphthene exceeds the 38,000 pg/kg (Wisconsin GW path) standard in 18 of 110 
samples; values range from 46.400 - 8,200.000 pg/kg: 12 of these exceedances range 
between 750,000 - 8.200,000 pg/kg and are found within the area ofthe coal tar dump, 
along the pipe found at the bluff face, and the solid waste area; 
• Acenaphthylene exceeds the 700 pg/kg standard in 34 of 110 samples; values range 
from 827 - 9,700,000 pg'kg; exceedances are found at the coal tar dump, the pipe at the 
bluff, the solid waste area, with lower values near the WWTP; the highest levels are 
measured at the coal tar dump and along the pipe trace (1.300,000 - 9,700,000 pg/kg); 
• Anthracene exceeds the 300.000 pg/kg standard in 12 of 110 samples; values range 
from 324,000 - 4,100.(lOO pg/kg; the distribution ofthe exceedances are nearly the same 
as acenaphthene; nine exceedances in samples from the coal tar dump and the pipe trace 
range from 1,500,000 - 4.100.000 pg/kg; 
• BaA exceeds the 88 pg/kg (Wisconsin nonind) standard in 67 of 110 samples; values 
range from 110 - 2,400.000 pg/kg: the exceedance distribution is similar to 
acenaphthylene; only areas west ofthe solid waste area and east ofthe coal tar dump 
yield no exceedances: 
• BaP exceeds the 8.8 pgkg standard in 61 of 110 samples; values range from 21.9 -
1,800,000 pg/kg; the exceedance distribution is nearly the same as acenaphthylene and 
BaA; 
• BbF exceeds the 88 pg'kg standard in 53 of 93 samples: values range from 158 -
1,200,000 pg/kg; the distribution is nearly the same as acenaphthylene, BaA, and BaP; 
• B(ghi)P exceeds the 1.800 pg/kg standard in 30 of 110 samples; the values range from 
2,440 - 1,200,000 pg'kg: the distribution is the same as the acenaphthylene, BaA, BaP, 
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and BbF compounds, with the exception that there are few exceedances near the WWTP 
area; 
• BkF exceeds the 880 pg/kg standard in 34 of 110 samples; values range from 972 -
1,500.000 pg/kg; the distribution is the same as the acenaphthylene, BaA, BaP, BbF, and 
B(hgi)P compounds; 
• ("hrysene exceeds the 8,800 pg/kg standard in 20 of 110 samples; the values range from 
12.000 - 2,300,000 pg/kg; the distribution is the same as the acenaphthylene, BaA, BaP, 
BbF, B(hgi)P, and BkF compounds; 
• Di(ah)A exceeds the 8.8 pg/kg standard in 20 of 93 samples; the values range from 
253 - 290,000 pg/kg; the distribution shows exceedances tend to be limited to the coal tar 
dump and the pipe trace for this compound; 
• Dibenzofuran exceeds the 145,263 pg/kg (Region 9) standard in 9 of 67 samples; the 
values range from 160,000 to 1,400,000 pg/kg; exceedances are found at the coal tar 
dump and along the pipe trace; the exceedance distribution is similar to that of Di(ah)A; 
• Fluoranthene exceeds the 500,000 pg/kg (Wisconsin GW path) standard in 10 of 110 
samples; the values range from 605,000 - 5,400,000 pg/kg; the exceedance distribution is 
limited to the coal tar dump and pipe trace; 
• FTuorene exceeds the 100,000 pg/kg standard in 15 of 110 samples; the values range 
from 113,000 - 4,600,000 pg/kg; the exceedance distribution is similar to dibenzofuran; 
• ]ndeno(123) exceeds the 88 pg/kg (Wisconsin nonind) standard in 43 of 110 samples; 
values range from 96 - 1,200,000 pg/kg; the exceedance distribution is similar to 
B(ghi)P; 
• Meth) Inaphl exceeds the 23,000 pg/kg (Wisconsin GW path) standard in 12 of 67 
samples; the values range from 200,000 - 21,000,000 pg/kg; exceedances are found at 
the coal tar dump, the pipe trace, the seep, and near the WWTP; 
• Meth)lnaph2 exceeds the 20,000 pg/kg (Wisconsin GW path) standard in 20 of 96 
samples; the values range from 30,000 - 30,000,000 pg/kg; this distribution is similar to 
methynaphl, with addifional exceedances within the solid waste area; 
• Naphthalene exceeds the 400 pg/kg standard in 46 of 110 samples; values range from 
504 - 37,000,000 pg/kg; naphthalene exceedances are found across the entire Kreher 
Park area, with the highest levels at the coal tar dump. Lower concentrations and fewer 
ev ceedances are found at the solid waste area; 
• Phenanthrene exceeds the 1,800 pg/kg standard in 42 of 110 samples; values range from 
1,900 - 14,000,000 pg/kg; the exceedance distribution is similar to B(ghi)P and 
Indeno(123); and 
• Pyrene exceeds the 500,000 pg/kg (Wisconsin nonind) standard in 13 of 110 samples; 
values range from 616,000 - 7,600,000 pg/kg; the exceedance distribution is similar to 
fluoranthene. 

In general, the extent of SVOC exceedences includes much of Kreher Park. The exceedences are 
associated with free-product, which is also located throughout much of ICreher Park. 
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Groundwater in Upper Bluff Tilled Ravine 
Groundwater - Metals and /n(.r<.ranics -UpperBlujf 
In general, the Wisconsin ch. >iR 140 standards yield the most stringent limits (with a few 
exceptions), although EPA standards are more inclusive. Concentrations of all the metal 
parameters were measured at levels above the most stringent sample in at least one sample 
collected from wells at the upper bluff, whh the excepfion of berv Ilium, cyanide, mercury 
selenium and zinc. A summan of these detections follows: 

• Antimony exceeds the 1.2 pg/1 (Wisconsin PAL) standard in six of 20 samples; values 
range from 3.2 - 17 pg'l: 
• Arsenic exceeds the 0.04 pg/1 (Regions 3 and 9) standard in 13 of 32 samples; values 
range from 1.8-30 pg I: 
• Barium exceeds the 4i)0 pg/1 (Wisconsin PAL) standard in eight of 20 samples; values 
range from 490 - 1,800 pg/1: 
• Cadmium exceeds the 0.5 pg/1 (Wisconsin PAL) standard in four of 22 samples; values 
range from 0.98 - 6.3 pg/1: 
• Chromium exceeds the 10 pg/'l (Wisconsin PAL) standard in 14 of 32 samples; values 
range from 11 - 490 pg'l: 
• Cobah exceeds the 8 pg/1 (Wisconsin PAL) standard in nine of 20 samples; values 
range from 16 - 160 pg'l: 
• Copper exceeds the 130 pg/1 (Wisconsin PAL) standard in six of 32 samples; values 
range from 142 - 470 pg/1; 
• Iron exceeds the 150 pg/1 (Wisconsin PAL) standard in 25 of 32 samples; values range 
from 200 - 310,0'00 pg'l: elevated levels were measured during muhiple events; 
• Lead exceeds the 1,5 ng/l (Wisconsin PAL) standard in 21 of 32 samples; values range 
from 1.55 - 110 pg/1; multiple exceedances were measured at every well; 
• Manganese exceeds the 25 pg/1 (Wisconsin PAL) standard in 19 of 20 samples; values 
range from 120-5,700 pg/1; 
• Nickel exceeds the 2C pg/1 (Wisconsin PAL) standard in 10 of 30 samples; values range 
from 24 - 340 pg/1: 
• Silver exceeds the 10 pg/1 (Wisconsin PAL) standard in one sample, MW- 8 during one 
event (20 pg/1); 
• Thallium exceeds the 0.4 pg/1 (Wisconsin PAL) standard in one sample, MW-16 during 
one event (5.7 pg/1): 
• Vanadium exceeds the 6 pg/1 (Wisconsin PAL) standard in 18 of 20 samples; all wells 
show multiple exceedeiices. 

Groundwater - Metals and Inorganics - Filled Ravine 
The filled ravine data for the metals and inorganics group do not yield significant variations from 
the upper bluff. Exceedances are found for 17 ofthe 19 metals compounds from the approved 
list. Concentrations of arsenic, iron, lead, manganese and vanadium are again the dominant 
metals that exceed standards. \n additional compound frequently detected but not found in the 
upper bluff network wells is cyanide. A summary ofthe metals detecfions at this network 
follows: 

• Antimony exceeds the 1.2 pg/| (Wisconsin PAL) standard in 14 of 32 samples; values 
range from 2.4 - 13 pgl; 
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• A.rsenic exceeds the 0.04 pg/1 (Regions 3 and 9) standard in 42 of 78 samples; values 
range from 1.16-77 pg/1; multiple exceedances were measured at all wells with the 
excepti(m of one well at the down gradient edge ofthe ravine; 
• Barium exceeds the 400 pg/1 (Wisconsin PAL) standard in 15 of 32 samples; values 
range from 430 - 1,600 pg/1; 
• Cadmium exceeds the 0.5 pg/1 (Wisconsin PAL) standard in 17 of 52 samples; values 
range from 0.5 - 5.3 pg/1; 
• Chromium exceeds the 10 pg/1 (Wisconsin PAL) standard in 19 of 76 samples; values 
range from 12 - 236 pg/1; 
• Cobalt exceeds the 8 pg/1 (Wisconsin PAL) standard in nine of 32 samples; values 
range from 8.5 - 42 pg/1; 
• Copper exceeds the 130 pg/1 (Wisconsin PAL) standard in three of 76 samples; values 
range from 150 - 327 pg/1; 
• Cyanide exceeds the 40 pg/1 (Wisconsin PAL) standard in 30 of 50 samples; values 
range from 44 - 5,340 pg/1; 
• Iron exceeds the 150 pg/1 (Wisconsin PAL) standard in 66 of 76 samples; values range 
from 340 - 150,000 pg/1; variable levels were measured during multiple events at every 
well; 
• Lead exceeds the 1.5 pg/1 (Wisconsin PAL) standard in 41 of 75 samples; values range 
from 1.5 - 1,160 pg/1; mulfiple exceedances were measured at every v/ell, but trends are 
V ariable across the network; 
• Manganese exceeds the 25 pg/1 (Wisconsin PAL) standard in 32 of 32 samples; values 
range from 380-16,000 pg/1; 
• Mercury exceeds the 0.2 pg/1 (Wisconsin PAL) standard in three of 32 samples; 
• Nickel exceeds the 20 pg/1 (Wisconsin PAL) standard in 12 of 50 samples; values range 
from 20-152 pg/1; 
• Selenium exceeds the 10 pg/1 (Wisconsin PAL) standard in three of 49 samples, values 
range from 12-19 pg/1; 
• Silver exceeds the 10 pg/1 (Wisconsin PAL) standard in one sample; 
• Thallium exceeds the 0.4 pg/1 (Wisconsin PAL) standard in three of 32 samples, values 
range from 3.3-5.1 pg/1; each exceedance was measured at different wells; 
• Vanadium exceeds the 6 pg/1 (Wisconsin PAL) standard in 22 of 32 samples; values 
range fi'om 6 - 170 pg/1. 

Groundwater - Organics ~ VOCs - Upper Bluff 
Exceedences for VOCs at the upper bluff well network are limited to benzene and chloroform. 
A sunmiary follows: 

• Benzene exceeds the 0.34 pg/1 (Region 3) standard in eight of 31 samples; values range 
from 0.49-120 pg/1; 
• Chloroform exceeds the 0.2 pg/1 (Region 3 and 9) standard in one of four samples; the 
exceedance was measured at 4.7 pg/1. 

Groundwater - Organics - SVOCs - Upper Bluff 
Exceedeices fDr PAHs at the upper bluff well network are limited to BaP, BbF and naphthalene. 
A summarv follows: 
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• BaP exceeds the 0.003 pg'l (Region 3) standard in one of 38 samples; the detection was 
made at MW-10(0.23 ^.g'l); 
• BbF exceeds the 0.02 pg/1 (Wisconsin PAL) standard in one of 38 samples; the 
detecfion was made at MW-10 (0.12 pg-'l); 
• Naphthalene exceeds the 6.2 pg/1 (Region 9) standard in six of 39 samples; values range 
from 9.3 - 570 pg/1. 

Groundwater - Organics - VOCs - Filled Ravine 
Six VOCs were measured above regulatory standards during multiple events at the filled ravine 
well network. These include benzene, ethylbenzene, styrene. TMB. toluene, and xylenes. The 
summary follows: 

• Benzene exceeds the 0.34 pg/l (Region 3) .standard in ''4 of 92 samples; values ranged 
from 0.34 - 86,000 pti/l; multiple exceedance measurements were made at all the wells in 
the network; 
• Ethylbenzene exceeds the 140 pg/1 (Wisconsin PAL,) standard in 41 of 84 samples; 
values range from 140 3.400 pg/1; the same general pattem as that shown for benzene 
exceedances are shown for ethylbenzene; 
• Styrene exceeds the 10 ug/1 (Wisconsin PAL) standard in four of 44 samples; values 
range from 17 - 890 pg'l: 
• TMB exceeds the 96 pg/1 (Wisconsin PAL) standard in eight of 18 samples; values 
ranged from 111 - 5.00(f pg/1; 
• Toluene exceeds the 200 pg/1 (Wisconsin PAL) standard in 37 of 93 samples; values 
range from 490 - 36.000 pg/1; 
• Xylenes exceed the 206 pg/1 (Region 9) standard in 44 of 89 samples; values range 
from 207.7-11,500 pg/l. 

The occurrence and frequency ofthe greatest VOC concentrations correspond to wells in 
proximity of known free produ:t areas. 

Groundwater - Organics - SVOCs - Filled Ravine 
Exceedences were measured at the filled ravine well network for each ofthe SVOCs (PAHs and 
PCP). The summary is as follows: 

• Anthracene (LMW P.-̂ '̂ H) exceeds the 600 pg/l (Wisconsin PAL) standard in nine of 93 
samples; values range from 950 - 120,000 pg/l; 
• BaP (HMW PAH) exceeds the 0.003 pg/l (Region 3) standard in 36 of 93 samples; 
values range from 0.028 - 71,000 pg/l; 
• BbF (HMW PAH) exceeds the 0.02 pg/l (Wisconsin PAL) standard in 35 of 93 
samples; 
values range from 0.11 - 31,000 pg/l; the pattem and trend of exceedances are nearly 
idenfical to that of BaP; 
• Chrysene (HMW PAH) exceeds the 0.02 pg/l (Wisconsin PAL) standard in 25 of 98 
samples; values range from 0.14 - 66,000 pg'l: 
• Fluoranthene (HMW P,\H) exceeds the 80 pg/l (Wisconsin PAL) standard in 15 of 98 
samples; values range from 110 - 140,000 pg/l; 
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• Fluorene (LMW PAH) exceeds the 80 pg/l (Wisconsin PAL) standard in 16 of 98 
samples: values range from 83 - 150,000 pg/l; 
• Naphthalene (LMW PAH) exceeds the 6.2 pg/l (Region 9) standard in 75 of 104 
samples: values range from 14 - 1,700,000 pg/l; 
• PCP exceeds the 0.1 pg/l (Wisconsin PAL) standard in one of 12 samples; the 
measurement was 76 pg/l; 
• Phenol exceeds the 1,200 pg/l (Wisconsin PAL) standard in one of 78 samples; the 
measurement was 4,500 pg/l; 
• F'yrene (HMW PAH) exceeds the 50 pg/l (Wisconsin PAL) standard in 25 of 98 
samples; values range from 54 - 180,000 pg/l; 
• Pyridine exceeds the 2 pg/l (Wisconsin PAL) standard in two of 14 s£unples; this is a 
small sample set, but the measured values are 5.9 pg/l and 20 pg/l. 

The extent of VOC and SVOC contamination at the upper bluff and filled ravine is mainly 
ocated w thin the filled ravine from the source area (near MW-4 and MW-15), to the north 
ncluding the entire ravine. 

Groundwater in Kreher Park 
Groundwater - Metals and Inorganics - Kreher Park 
This com]?ound group yields data similar to that found in the filled ravine groundwater. These 
evels reflect the persistence of these particular compounds in the fill. The other compounds 
from this group, which yielded anomalous detections at the upper bluff are found less frequently 
at the Park. A summary ofthe exceedences of metals and inorganics in groundwater at Kreher 
Park is as follows: 

• .\ntimony exceeds the 1.2 pg/l (Wisconsin PAL) standard in 8 of 32 samples; values 
range from 2.3 - 4.6 pg/l; all the exceedance measurements were made during the most 
recent event (March 2005) across the well network; 
• .\rsenic exceeds the 0.04 pg/l (Regions 3 and 9) standard in 45 of 112 samples; values 
range from 1.18 - 24.6 pg/l; multiple exceedances were measured at nearly all the 
permanent wells in the network; 
• Barium exceeds the 400 pg/l (Wisconsin PAL) standard in eight of 32 samples; values 
range from 420 - 1,100 pg/l; 
• Cadmium exceeds the 0.5 pg/l (Wisconsin PAL) standard in eight of 107 samples; 
values range from 0.51 - 60.8 pg/l; the 60.8 pg/l value was from a one-time sample in the 
southwest area ofthe Park; the next highest value is 9.4 pg/l from the seep; 
• Chromium exceeds the 10 pg/l (Wisconsin PAL) standard in 26 of 112 samples; values 
range from 10 - 250 pg/l; 
• Cobalt exceeds the 8 pg/l (Wisconsin PAL) standard in 14 of 32 samples; values range 
from 8.1 - 51 pg/l; multiple exceedances were measured at MW-3(NET), -7R -24, -25 
and -26; the highest level was measured at MW-24; no trends are seen, except at MW-25 
vvhich shows a slight downward trend; 
• Copper exceeds the 130 pg/l (Wisconsin PAL) standard in one of 112 samples; the 
e:<ceedance was measured in one sample; 
• Cyanide exceeds the 40 pg/l (Wisconsin PAL) standard in one of 67 samples; the 
sample vvas collected at the seep (125 pg/l); 
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• Iron exceeds the 150 pg.'l (Wisconsin PAL) standard in 64 of 112 samples; values range 
from 190 - 70,000 pg/l: the highest levels were measured at wells along the shoreline; 
• Lead exceeds the 1.5 pg'l (Wisconsin PAL) standard in 47 of 112 samples; values range 
from 1.5 - 120 pg/l; the highest levels were measured at wells along the shoreline; 
• Manganese exceeds the 25 pg/l (Wisconsin PAL) standard in 32 of 32 samples; values 
range from 660 - 3,400 .ig/l; values are highest along the shoreline; 
• Nickel exceeds the 20 jg/l (Wisconsin PAL) standard in 13 of 37 samples; values range 
from 20 - 340 pg/l; 
• Selenium exceeds the 0 pg/l (Wisconsin PAL) standard in one of 83 samples; the 
sample was collected at the seep (790 pg/l): 
• Thallium exceeds the 0.4 pg/l (Wisconsin PAL) standard in two of 32 samples, values 
range from 2.6-2.7 pg/l; 
• Vanadium exceeds the 6 pg/l (Wisconsin PAL) standard in 24 of 32 samples; values 
range from 7.7 - 220 pg'l; the highest levels were measured at wells along the shoreline; 
• Zinc exceeds the 2,500 pg/l (Wisconsin PAL) standard in one of 124 samples; the 
sample was collected at the seep (3,600 pg/l). 

The majority of these compounds yield levels comparable to those found in the filled ravine. 
The elevated concentrations ofa number of these inorganics are clustered near the base ofthe 
ravine, and near the seep area. 

Groundwater - Organics - VOCs - Kreher Park 
Six VOCs exceed groundwater standards at Kreher Park. The summary of these measurements 
is as follows: 

• Benzene exceeds the 0.34 pg/l (Region 3) standard in 105 of 126 samples; values range 
from 0.8 - 36,000 pg/l: multiple exceedance measurements were made at all the wells in 
the network; the highest levels vv̂ ere measured where free product has been detected; 
• Ethylbenzene exceeds the 140 pg/l (Wisconsin PAL) standard in 54 of 127 samples; 
values range from 173 - 4.400 pg/l; 
• Styrene exceeds the 10 pg/l (Wisconsin PAL) standard in five of 38 samples; values 
range from 29 - 1,300 pg'l: 
• TMB exceeds the 96 pgl (Wisconsin P.A.L) standard in three of eight samples; values 
range from 97 - 440 ug'l: free product first appeared at this well begirming in 2003); 
• Toluene exceeds the 200 pg/l (Wisconsin ?.\L) standard in 13 of 126 samples; values 
range from 200 - 16,000 pg/l; 
• Xylenes exceed the 206 pg/l (Region 9) standard in 39 of 134 samples; values range 
from 238-4,800 pg/l. 

Similar to the findings in the filled ravine, data shows the highest levels in proximity to the 
free product areas. Total VOCs approaching 50.000 pg/l (primarily benzene) are found near the 
DNAPL zones. However, several areas at the Park where free-product is limited to LNAPL 
show groundwater total VOCs an order of magnitude less than the DNAPL areas. 
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These figures show that VOCs are located throughout most of Kreher Park. This distribution 
correlates directly with the distribution of DNAPL and LNAPL. LNAPL is also located in most 
locations throughout the Park. 

Groundwater - Organics - SVOCs - Kreher Park 
Exceedances were measured at Kreher Park in groundwater for each of the SVOCs with the 
exception of PĈ P and phenol. The summary is as follows: 

• Anthracene (LMW PAH) exceeds the 600 pg/l (Wisconsin PAL) standard in 22 of 119 
samples; values range from 700 - 16,100 pg/l; 
• BaP (HMW PAH) exceeds the 0.003 pg/l (Region 3) standard in 73 of 119 samples; 
values range from 0.388 - 7,754 pg/l; the highest levels are found at the seep, 
• BbF (HMW PAH) exceeds the 0.02 pg/l (Wisconsin PAL) standard in 70 of 119 
samples; values range from 0.096 - 6,260 pg/l; as with the ravine fill, the pattem of 
exceedances are nearly identical to that of BaP; 
• Chrysene (HMW PAH) exceeds the 0.02 pg/l (Wisconsin PAL) standard in 71 of 119 
samples; values range from 1.19 - 7,298 pg/l; the relative strength of concentrations and 
the pattem of exceedances were the same as for BaP and BbF; 
• Fluonmthene (HMW PAH) exceeds the 80 pg/l (Wisconsin PAL) standard in 49 of 119 
samples; values range from 80.5 - 32,400 pg/l; the pattem of exceedances are similar to 
BaP, BbF, and chrysene; the highest levels are found at the seep, the solid waste area and 
along the pipe trace; 
• Fluorene (LMW PAH) exceeds the 80 pg/l (Wisconsin PAL) standai-d in 42 of 119 
samples; values range from 80.1 -20,200 pg/l; the strength of contaminant levels and the 
pattem of exceedances are similar to that for BaP, BbF, chrysene, and fluoranthene; 
• Naphthalene (LMW PAH) exceeds the 6.2 pg/l (Region 9) standard in 103 of 128 
samples; values range from 8.6 - 39,749 pg/l; exceedances were measured across the 
entire Park area; the highest levels were measured at the free product areas (the seep); 
• Pyrene (HMW PAH) exceeded the 50 pg/l (Wisconsin PAL) standard in 60 of 111 
samples; values range from 51.5 - 56,200 pg/l; the pattem of exceedances are similar to 
BaP, BbF, chrysene, fluoranthene, and fluorene. 

The concentrations of these compounds have the same relative relationship and indicate a 
potential similar source as that found in the filled ravine. Groundwater quality at Kreher Park 
shows widespread contaminant distribution, but the highest levels again correspond to the 
approximate locations where free-product (primarily DNAPL) has been measured. 

In general, SVOC contamination is prevalent throughout most of Kreher Park, with elevated 
concentrations directly correlated to the free-product (both DNAPL and LNAPL) found 
throughout the Park. 

Groundwater in Copper Falls Aquifer 
Groundwater - Metals and Inorganics 
The inorganic water quality in the Copper Falls aquifer is generally less impacted when 
compared to the upper bluff, ravine fill or Kreher Park. However, unlike the organic 
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compounds, analyses ofthe ma ority of inorganic compounds ha\'e only been performed since 
the remedial investigation began. Exceedence measurements for the inorganic compounds on the 
list were found with the exception of mercury, selenium, silver and zinc. A summary of these 
exceedences follows: 

• Antimony exceeds the 1.2 pg/l (Wisconsin PAL) standard in 23 of 201 samples; values 
range from 2 - 1 9 pg,/l: similar to the measurements at Kreher Park; 
• Arsenic exceeds the 0.04 pg/l (Regions 3 and 9) standard in 163 of 237 samples; values 
range from 1.45 - 14 pg'l: multiple exceedances were measured at all the wells in the 
network; 
• Barium e.xceeds the 400 pg/l (Wisconsin PAL) standard in 42 of 201 samples; values 
range from 420 - 1,100 pg/i; 
• Beryllium exceeds the 0.4 pg/l (Wisconsin PAL) standard in two of 201 samples; one 
was measured during December 2003 (0.66 pg/l). the other during June 2004 (0.71 pg/l); 
• Cadmium exceeds the 0.5 pg/l (Wisconsin PAL) standard in six of 219 samples; values 
range from 0.52 - 1.75 pg/l: 
• Chromium exceeds the 10 pg/l (Wisconsin PAL) standard in 17 of 236 samples; values 
range from 1 0 - 140 pg/l; 
• Cobalt exceeds the 8 pg/l (Wisconsin PAL) standard in 13 of 201 samples; values 
ranged from 8.2 - 60 pg/l; 
• Copper exceeds the 130 pg/l (Wisconsin PAL) standard in four of 238 samples; values 
range from 130 - 500 pg/l; 
• Cyanide exceeds the 40 pg/l (Wisconsin PAL) standard in 37 of 367 samples; values 
range from 40 - 360 pg'l; 
• Iron exceeds the 150 pg/l (Wisconsin PAL) standard in 145 of 236 samples; values 
range from 190-110.000 pg/l; the maximum levels appear to be clustered in the area of 
the former MGP; 
• Lead exceeds the 1.5 pg/l (Wisconsin PAL) standard in 81 of 239 samples; values range 
from 1.5-70 pg/l; maximum levels are similar to iron, which are clustered in the area of 
the former MGP; 
• Manganese exceeds the 25 pg'l (Wisconsin PAL) standard in 191 of 201 samples; 
values range from 25 - 3,200 pg/l; 
• Nickel exceeds the 20 pg/l (Wisconsin PAL) standard in 13 of 214 samples; values 
range from 20 - 120pg/l: 
• Thallium exceeds the 3.4 ug/l (Wisconsin PAL) standard in four of 201 samples, values 
range from 2.6 - 8.3 pg'l: 
• Vanadium exceeds the 6 pg/l (Wisconsin P/\L) standard in 37 of 201 samples; values 
range from 6.5 - 230 pg/l. 

The data indicates that inorganic groundwater quality has been impacted in the area ofthe 
former MGP. It is evident that the greatest inorganic concentrations detected occur in areas 
associated within the dissolved phase halo surrounding the DN.APL plume. 

Inorganic COCs appear to be limited to cyanide, iron and lead. Cyanide is not measured 
beyond the wells in the immediate vicinity ofthe MGP. Arsenic, iron and lead are measured 
beyond the MGP and not all measurements are associated w ith releases from the MGP. 
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However, much higher levels of arsenic, iron, and lead are measured at the MGP wells indicating 
that these metals are likely released into solution as a result of contact with Site source material. 
The high metals content at MGP wells may be caused by cation exchange with soil in the 
presence ofthe primary contaminant plume and may be associated with MGP process wastes. 

Groundwater - Organics - VOCs 
Eight V(JCs were measured at Copper Falls wells in excess ofthe most stringent standards. The 
summary of these data follows: 

• Benzene exceeds the 0.34 pg/l (Region 3) standard in 376 of 497 samples; values range 
from 0.34 - 63,000 pg/l; multiple exceedance measurements were made at all the wells in 
tfie network with the exception ofthe two artesian wells; these data confirm the 
earlier descriptions ofthe relationship between the benzene levels and the measurement 
of free-product (DNAPL) in groundwater; 
• Chloroform exceeds the 0.2 pg/l (Regions 3 and 9) standard in four of 28 samples; 
values range from 0.66 - 9.4 pg/l; 
• Ethylbenzene exceeds the 140 pg/l (Wisconsin PAL) standard in 206 of 497 samples; 
Values lange from 140 - 5,300 pg/l; multiple exceedances were measured at the wells in 
proximity ofthe free-product plume, but the lower mobility of ethylbenzene (compared 
to benzene) shows declining levels with distance from the free product; these persistent 
high levels of ethylbenzene at this well may indicate a source material associated with 
these tanks as compared to the larger mass of MGP tar; 
• Methylene chloride exceeds the 0.5 pg/l (Wisconsin PAL) standard in six of 10 
samples; values range from 3.2 - 920 pg/l; 
• Styrene exceeds the 10 pg/l (Wisconsin PAL) standard in 103 of 221 samples; values 
range from 15 - 5,300 pg/l; 
• TMB exceeds the 96 pg/l (Wisconsin PAL) standard in 31 of 98 samples; values range 
fiom 98 - 980 pg/l; 
• Toluene exceeds the 200 pg/l (Wisconsin PAL) standard in 244 of 497 samples; values 
range fi-om 220 - 30,000 pg/l; the highest levels were measured at wells containing or 
near free product zones; 
• Xylenes exceed the 206 pg/l (Region 9) standard in 224 of 487 samples; values range 
from 220 - 9,700 pg/l; the pattem and occurrence of exceedances is essentially the same 
as toluene. 

The VOC? data in the Copper Falls aquifer identifies a dissolved phase "halo" surrounding the 
free-product plume. The benzene distribution, shows that contamination associated with the 
MGP sources is widespread throughout the Copper Falls aquifer. 

Groundwater - Organics -SVOCs 
Exceedances v/ere measured at Copper Falls wells for each ofthe SVOC!s with the exception of 
PCP. T'-e summary is as follows: 

• Anthracene (LMW PAH) exceeds the 600 pg/l (Wisconsin PAL) standard in seven of 
489 samples; values range from 1,200 - 28,000 pg/l; 
• BaP (HMW PAH) exceeds the 0.003 pg/l (Region 3) standard in 28 of 486 samples; 
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values range from 0.12 - 14,000 pg/l; 
• BbF (HMW PAH) exceeds the 0.02 pg/l (Wisconsin PAL) standard in 20 of 498 
samples;values range from 0.06 - 10.300 pg/l; the pattem of exceedances are nearly 
idenfical to BaP, 
• Chrysene (HMW PAH) exceeds the 0.02 pg/l (Wisconsin PAL) standard in 26 of 498 
samples; values range from 0.13 - 13,000 pg/l; the pattem of exceedances is essenfially 
the same as that for BaP; 
• Fluoranthene (HMW PAH) exceeded the 80 pg/l (Wisconsin PAL) standard in nine of 
498 samples; values range from 100 - 28,000 pg/l; 
• Fluorene (LMW PAH) exceeds the 80 pg/l (Wisconsin PAL) standard in 13 of 498 
samples; values range Irom 93 - 39,000 pg/l: 
• Naphthalene (LMW PAH) exceeds the 6.2 pg/l (Region 9) standard in 340 of 515 
samples; values range from 6.2 - 493,000 pg/l; 
• Phenol exceeds the 1.200 pg/l (Wisconsin PAL) standard in nine of 469 samples; values 
range from 1,200 - 3.300 pg/l; 
• Pyrene (HMW PAH) exceeds the 50 pg/l (Wisconsin PAL) standard in 13 of 493 
samples; values range from 54 - 36,000 pg/l: 
• Pyridine exceeds the 2 pg/l (Wisconsin PAL) standard in three of 30 samples; values 
range from 18 - 24 pg/:. 

The pattem of naphthalene exceedences is similar to that for benzene. Although naphthalene is 
much less soluble than benzene, water quality data shows the same relative relationship for wells 
screened at the contact ofthe Miller Creek/Copper Falls. 

Flow ofthe dissolved phase plume beyond the halo surrounding the free product/DNAPL zone is 
potentially restricted by the flow conditions in the aquifer. 

Sediments 
Sediment - Metals and Inorganics 
Inspection ofthe data summar/ tables indicates that the average concentrations in the 0 - 6 inch 
interval are greater than the average concentrations in the 0 - 24 inch interval; however, the 
majority of metals and inorganic compounds yield concentrations less than the Threshold Effects 
Concentration (TEC). A summary ofthe exceedances for inorganic sediment quality, all 
collected at separate sampling stations from 0 - 0.5 feet is as follows: 

• Antimony exceeds the 2 mg/kg TEC in nine of 91 samples; values range from 2 -5 .1 
mg/kg; three samples v/ere from reference stations outside the affected area; 
• Arsenic exceeds the 3̂.8 mg/kg TEC in three of 101 samples; values range from 10-30 
mg/kg; 
• Cadmium exceeds tht; 0.99 mg/kg TEC in two of 101 samples; values range from 1 -
1.1 mg/kg; 
• Copper exceeds the 32 mg,/kg TEC in 39 of 101 samples; values range from 33 - 700 
mg/kg; three were at reference stations outside the affected area; 
• Iron exceeds the 20.0D0 mg/kg TEC in 11 of 91 samples; values range from 20,000 -
93,000 mg/kg; 
• Lead exceeds the 36 mg/kg TEC in 20 of 101 samples: values range from 36 - 200 
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mg/kg: 
• fvfanganese exceeds the 460 mg/kg TEC in one of 91 samples; the value was 460 
mg/kg, 
• Mercury exceeds the 0.18 mg/kg TEC in 12 of 91 samples; values range from 0.18-1.3 
mg/lcg: 
• Nickel exceeds the 23 mg/kg TEC in three of 101 samples; values range from 23 - 52 
mtylcg; 
• Silver exceeds the 1.6 mg/kg TEC in one of 91 samples; the value was 2.5 mg/kg; 
• Zinc exceeds the 120 mg/kg TEC in four of 101 samples; values, range from 130-140 
mĵ /'kg. 

Sediment - Organics - VOCs 
Pour VOCs that were analyzed as part ofthe approved parameter list are included on the WDNR 
sediment guidance. These parameters are benzene, 1,2,4 TCB, toluene and xylenes. Each of 
' hese compounds were detected at levels exceeding the respective TEC. The summary of these 
'."xceedences follow: 

• Benzene exceeds the 57 pg/l TEC in 63 of 454 samples; values range from 57 - 55,000 
pgy'l; 
• ] ,2,4 TCB exceeds the 8 pg/l TEC in two of 216 samples; the values were measured at 
2 - 4 feet and 4- 6 feet at the same station (2300N-I300E) during the 2001 sampling 
event; 
• Toluene exceeds the 890 pg/l TEC in 37 of 453 samples; values range from 1,200 -
220,000 pg/l: 
• Xylenes exceed the 25 pg/l TEC in 133 of 454 samples; values range from 43 - 590,000 
pg/l; the distribution is similar to that for benzene, although there are a greater number of 
e>;ceedaxices. 

The extent of \ '0C exceedances follows the shoreline. The highest concentration of 
contaminants are found immediately offshore from the WWTP. This distribution generally 
parallels the zones where wood waste is thickest (greater than two feet). 

Sediment - Organics - SVOCs 
For the LMW and HMW PAHs, the WDNR guidance describes TEC and Probable Effects 
Concentration (PEC) standards in terms of total PAHs. The following summarizes the 
exceedances measured in sediments for the SVOC compounds (there were no exceedances 
measured for pentachlorophenol or phenol): 

• Dibenzoftiran exceeds the 150 pg/kg TEC in 29 of 276 samples; values ranged from 
160 - 130,000 pg/kg; the highest levels were measured in one sedflume core sample 
collected northwest ofthe WWTP, it is also found south of 2400N, at a sample cluster 
near the northeast comer ofthe marina, and along the 2300E line parallel to the Prentice 
.^venue boat launch; one reference stafion collected outside the affected area yielded a 
value of 330 pg/kg; 
• Total PAHs exceed the 1,610 pg/kg TEC in 272 of 636 samples; values range from 
1,630 - 10,100,000 pg/kg (values are not normalized for 1 percent organic carbon); 
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exceedences are found across the affected area at the majority of stations, including 
those at the northwest periphery ofthe affected area (3500N); the highest levels are found 
offshore from the WU'TP to the west and north; the distribution of exceedences above 
10,000 pg/kg is essentially the same as that for benzene and xylene (these measurements 
are found south ofthe 2400N line, along a lobe northwest ofthe WWTP, and east ofthe 
WWTP south ofthe 2300N line); this indicates the highest levels correspond to that area 
where more than two feet of wood waste has been measured: exceedences are measured 
in the fiill range of sample depths to 10 feet. 

In general, the extent of contamination is located south ofa line drawn from the north end ofthe 
Ellis Avenue Marina to the nor;h end ofthe Prentice Avenue boat launch. The highest levels of 
organic compounds are found parallel to the entire shoreline betvveen the marina and Prentice 
Avenue. These measurements com;spond to some ofthe thickest zones where wood waste was 
measured during exploratory drilling. During these investigations free product was observed in 
sediments both as sheens and enulsions. 
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APPENDIX H 
COPCs 



APPENDIX H-1 
COPCs Identified by HHRA 



E I G H T Remedial Action Obiectives 
List of COPCs Identified by the HHRA 

Surface Water 

Benzo(a)anthrac<;ne 

Benzo(a)pyrene 
Benzo(b)fluoran ;liene 
Benzo(k)fluoranthene 

Chrysene 

Diben7o(a,h)antbracene 

Indeno(l,2,3-cd)i3yrene 

Groundwater 
1-Methylnaphthalene 

2-Methylnaphthaiene 
Acenaphtliene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)nuoranthene 
Chiysene 
Dibenzo(a,h)anthracene 
Dibenzoftiran 
FluoranAene 
Fluorene 
lndeno(l ,2,3-cd)pyrene 

Naphthalene 
Phenant'tirene 
Pyrene 
1,2,4-Tnchloroben2ene 
1,2,4-Trimethy Ibenzene 
1,3,5-Trimethylbenzene 

Benzene 

Ethylbenzene 
Toluene 
Total Xylenes 

Sediment 
Antimony 

Iron 
Manganese 

Vanadium 
1 -Metbybaphthalene 
2-Methyln£^)hthaIene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fiuoranthene 

Indeno( 1,2,3-cd)pyrene 

Naphthalene 

Soil 
1 -Methylnaphthalene 

2-Methylnaphthalene 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Chiysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno(l ,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 
Pyrene 
1,2,4-Trichloroben2ene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

Benzene 

Ethylbenzene 
Toluene 
n-Butylbenzene 

sec-Butylbenzene 
Total Xylenes 
Arsenic 

Lead 

Thallium 

Fish 
1 -Methylnaphthalene 

Berizo(a)anthracene 

Beiizo(e)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 
Dibenzoftiran 

indoor Air 
i ,2,4-Trimethylbenzene 
1,4-Dichlorobenzene 
Benzene 

Carbon tetrachloride 
Trichloroethylene 

URS 8-3 
September 26, 2007 



SECniiTWO 

^ ^ m 
Data Evaluation 

Summary ofthe COPCs by Receptor and Medium 

Chemical' 

Residential 

SS 
& 
SB 

SS S:0-
3 lA 

Commercial/Industrial 
General 

Industrial 
Worker 

SS lA 

Maintenance 
Worker 

SS 

Construction Worker 

SS & SB & OA & 
GW 

Recreational 

Recreational 
User 

SS 

Swimmer 
Wader 

SO SW 

Fisherman 

Fish 

Inorganics 
1 .\ntimony 
1 .\rsenic 

Cadmium 
Iron 
l̂ ead 
Manganese 
Thallium 
Vanadium 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

>• 

X 

X 

X 

X 

X 

X 

X 

X 

SVOCs 1 
1 -Methylnaphthalene 
::-Methylnuphthalene 
Acenaphthene 
Benzo(a)aniJiracene 
Benzo(a)pyrene 
£}enzo(e)p}'rene 
EJenzo(b) fluoranthene 
Eienzo(k)nuoranthene 
(Chrysene 
Dibenzo(a, h )anthracene 
[)ibenzofuriin 
Fluoranthene 
Fluorene 
lndeno( 1,2,;i-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X j 

X 

X 1 

X 1 
X 

X 1 

X 1 
X 1 

URS 
2-11 

September 26, 2007 

file:///ntimony
file:///rsenic


rrwo Data Evaluation 

Chemical' 

Residential 

SS 
& 
SB 

SS S:0-
3 lA 

Commercial/Industrial 
General 

Industrial 
Worker 

SS lA 

Maintenance 
Worker 

SS 

Construction Worker 

SS & SB & OA & 
GW 

Recreational 

Recreational 
User 

SS 

Swimmer 
Wader 

SO SW 

Fisherman 

Fish 

VOCs 
1,2,4-Trich loi obenzene 
1,2,4-Trimetliylbenzene 
1,3,5-Tnmethylbenzene 
1,4-Dichloro renzene 
Bijnzene 
Elhvlbenzene 
n-EJutyl benzene 
sec-Butyl benzene 
Ciirbon tetrachloride 
Methylene chloride 

X 

X 

X 

X 

Toluene 
Tiichloroetliylene 
Xylenes (total) x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Notes: 
SS - surface soil 
SB - subinirface soil 
S:0-3-soil(Oto3footdepthl 
GM' - shallow groundwater 
lA - indocir air 
OA - outdoor air 
SD - sediment 
SW - sur:̂ ice water 

URS September 26,2007 
2-12 
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Table 10 

Selection of Chemicals of Potential Concern 
Residential Receptors Exposed to Surface Soil 

# 

/ 

Analyte 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium (VI) 

Cyanide 

Lead 

Mercury 

Selenium 

Silver 

Thallium 

Zinc 

SVOCs 

1-Melhylnaphthalene 

2.4-Dimethylphenol 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(b)fluoranthene 

Benzo(e)pyrene 

Benzo(g,h iiperylene 

Benzo(k)ll(ioranthene 

Chrysene 

Dibenzo(a h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

lndeno{1,2,3-cd)pyrene 

Naphthalene 

o-Cresol 

Phenanthrene 

Phenol 

Pyrene 

VOCs 

1,2,3-Trimethylbenze'ie 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Benzene 

Ethylbenzene 

IsopnDpylbenzene 

m & p-Xylenes 

n-Butyl benzene 

n-Propyl twnzene 

o-Xylene 

p-lsopropylloluene 

sec-Butyl tienzene 

Styrene 

Detection Rang* 
(mg/kg) 

1 2 - 2 

0.87 - 23.4 

0.071 - 7.5 

0.29 - 0.63 

0.091 - 2.4 

0.097 - 32 

6 - 4 0 0 0 

0083 - 0.84 

1 2 - 2 . 7 

0.87 - 3.5 

1.5-1.8 

5.5 - 402 

0.051 - 3800 

8.2 - 8.2 

0.0076 - 3300 

0.00059 - 670 

0 .084-910 

0.00047 - 750 

0.044 - 520 

0.06 - 340 

0 .07 -410 

0.059 - 260 

0.061 - 190 

0 .045-170 

0.059 - 470 

0 .12-3 .8 

0.079 - 280 

0.047 - 1400 

0.0015-1200 

0.037 - 100 

0.00024 - 2900 

0.05 - 0.055 

0.0054 - 3700 

1 2 - 1 . 2 

0.048 - 2000 

0 .037-37 

0 0 0 9 7 - 1 2 0 

0.02 - 100 

0.0079 - 560 

0 .016-230 

0 0 1 4 - 1 7 0 

0 .095-4 .3 

0 .03 -150 

0 .0094-17 

0 .13 -14 

0 .017-78 

0 .072-1.6 

0.041 - 65 

1 .3-13 

Nondetect Range 

(mg/kg) 

0 .41-1.3 

0.325-2.165 

0 065 - 0.465 

0.09-0.195 

0.07-0.105 

0.0175-0.615 

1.95-3.15 

0 034 - 0.055 

0 .38-1 .2 

0 . 1 7 5 - 0 3 8 5 

0.485-1.05 

0.95 - 3.65 

0.016-0.8 

0.00011 - 2 3 

0.0155-0.8 

0.016-19.5 

0.00011-30.5 

0 0 1 9 - 1 9 . 5 

0.00011-34 

0.00011-34 

0.00011-37.5 

0 .019-38 

0.00011-32.5 

0.00011-38 

0.00011-35.5 

0.00011-42.5 

0.016-31.5 

0.00011-1.5 

0.016 -19.5 

0.00011-39 

0.0065 - 0.75 

0.00011 -32.5 

0.01 - 19.5 

0.00011-35 

0 .00011-0355 

0.0095-0.19 

0.05 - 25 

0.0075 - 0.0365 

0.008-12.5 

0.0025 - 3.8 

0.0025 - 0.0385 

0.0135-25 

0.0125-1.25 

0.0135-50 

0 0 1 3 5 - 2 5 

0.0065 - 0.032 

0.025 - 25 

0.0095 - 50 

0.0085-4.3 

Detect ion 

Frequency 

9 / 8 6 

8 7 / 1 0 3 

8 1 / 9 5 

1 4 / 9 5 

4 2 / 9 5 

4 3 / 1 1 3 

8 2 / 1 0 3 

1 7 / 9 5 

1 1 / 9 5 

2 / 9 5 

2 / 8 6 

107 /112 

3 8 / 8 6 

1 / 1 5 

47 / 102 

33 / 1 0 1 

4 1 / 1 1 0 

3 9 / 1 1 0 

5 0 / 1 0 2 

5 0 / 1 0 4 

5 0 / 1 0 2 

3 8 / 9 5 

3 6 / 1 1 1 

35 / 102 

4 7 / 1 0 2 

6 / 1 0 2 

1 4 / 8 6 

5 7 / 1 0 3 

3 4 / 1 0 1 

32 / 1 0 2 _ 

6 2 / 1 2 3 

2 / 1 1 0 

6 0 / W j 
1 /110 

6 4 / 1 0 4 

" 2 5 / 9 5 ' " 

7 / 1 6 

4 3 / 8 7 

3 7 / 1 0 3 

4 9 / 1 0 4 

4 0 / 9 8 

4 / 1 6 

4 0 / 9 6 

5 / 1 7 

4 / 1 6 

4 5 / 9 5 

5 / 1 6 

9 / 1 1 1 

2 / 9 5 

Region 9 Residential 
Soi l PRG 

(niB"<B) 

3.13E+IX) 

3.90E-01 

1.54E+01 

3.7OE+1M 

3.01 E+01 

1.22E+02 

4.0OE-K31 

2.35E+'X) 

3.91 E+01 

3.91 E+01 

5.16E-01 

2.35E+03 

5.59E+01 

1.22E+02 

5.59E+31 

3.68E+02 

3.68E+03 

2.19E+D3 

6.21E-01 

6.21E-02 

6.21E-(J1 

_ -
2.32E+03 

6.21E+00 

6.2IE+0Y ' 

6.21 E-02 

1.45E+01 

2.29E+02 

2.75E+02 

6.21 E-01 

5.59E+00 

3.06E+02 

" 2.T9E+O3 

1.83E+03 

2.32E+02 

_ 5.16E+01 

6.22E+00 

5.16E+00 

2.13E+00 

6.43E-01 

3.95E+02 

5.72E+01 

2.71 E+32 

2.40E+02 

2.40E+D2 

2.71 E+02 

i 5.70E+32 

2.20E+02 

1.70E+D3 

Basis 

nc 

ca 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

sun-

nc 

surr 

nc 

SUCT 

nc 

ca 

ca 

ca 

-_ 
sun-

ca 

ca 

ca 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

sun-

nc 

nc 

nc 

ca 

sat 

nc 

sat 

sat 

sat 

surr 

sun-

sat 

sat 

Exceeds? N o t M 

No 

Yes 

No 

No 

No 

No 

yes 

No 

No 

No 

yes 

No 

yes a 

No 

yes a 

yes 

No b 

No_ 

_ yes 

Yes 

yes 

_ No _̂  

No_ c 

_ _ y e s [ 

y e s _ _ _ 

yes ' __ 

yes 

,. Y " - . . J . 
J e s _ _ 

Yes 

yes 

No 

yes 

No^ 

yes 

No_ d 

yes 

yes 

y e s _ : 

_y»s_ _̂  2 
No 

No 

No 

No J 

_ N o _ 

No e 

No . * . 

No 

No . _ : 
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Table 10 
Selection of Chemicals of Potential Concern 

Residential Receptors Exposed to Surface Soil 
• 

Analyte 

Toluene 

Xylenes (total) 

Notes: 

All units are milligrams per kilogram (mg/kg). 

All non-delects are presented as one-half the detection limit 

PRG - Preliminary Remediation Goal 

Detection Rangu 
(mg/kg) 

0014-320 

0046 - 320 

Nondetect Range 
(mg/kg) 

0.0025 - 2 65 

0.0025 - 75 

Detection 
Frequency 

85/113 

7/18 

Regi on 9 Residential 
Soil PRG 
(mgftg) 

520E+02 

2.71 E+01 

Basis 

sat 

nc 

Exceeds? 

No 

yes 

Notes 

nc - PRG based on noncarcinogenic (systemic) effects 

ca - PRG based on carcinogenic effects 

sat - PRG based on the soil saturation concentration 

SVOC - Semi-volatile organic compound 

VOC - Volatile organic compound 

surr - No toxicity inlormation is available for this chemical. The value presented is a surrogate 

value selected based on structural similarities. The surrogates used are defined below, 

a - Naphthalene used as a sunogate for 1-methylnaphthalene and 2-melhylnaphthalene. 

b - Acenaphthene useid as a surrogate for acenaphthylene. 

c - Pyrene used as a surrogate for benzo(g.h.i)perylene. 

d - 1.2,4-Trimethyl benzene used as a surrogate for 1,2,3-tnmethylbenzene. 

e - Isopropylbenzene used as a surrogate for p-isopropyltoluene. 

f - Total ̂ tylenes used as a surrogate for m-, o-. & p-xyienes. 

m 

# 
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Table 11 

Selection of Chemicals of Potential Concem 
Recreational Receptors Exposed to Surface Soil 

• 

Analyt* 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Banum 

Beryllium 

Cadmium 

Chromium 

Chromium (III) 

Chromium 0̂ 1) 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Manganese 

Mercury 

Nidiel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

SVOCi 

Acenapt̂ thene 

Acenaphth ylere 

Anthracene 

Benzo(a)anthracene 

Benzo<a)pyrene 

Benzo<b)fluaianthene 

BenzD<e)pyTene 

Benzotg.h.i)perylene 

Benzo<k)fluoranthetie 

Chrysene 

Fluoranthene 

Fluorene 

lndeno<1.2,3-0l)pyrBne 

Naphthalene 

Phenanthrene 

Pyrene 

VOCl 

1,2.4-TrichkX'3ben2efie 

1.2.4-Tnmeth/lt>enzene 

1.3,5-Trimeth/Ibenzene 

Benzene 

Ethylbenzene 

m & p.Xylene3 

n-Butyt benzene 

D«tectton Rang* (mg/kg) Nondetect Range (mg/kg) 

870-14000 

1.4-2.1 

1.3-13.9 

10-420 

0.1 - 8.3 

0.145-12 

2.6-29 
2.6-29 

0.11-0.65 

0.91 -12 

2.2-120 

0.055-1.4 

4100-94000 

5.2 - 950 

100-670 

0.13-0.8 

2-33 

1.4-2.1 

0.72 - 7.6 

2.4 - 2.4 

8.9-63 
4.3-4100 

0.49-0.49 

0.19-27 

0.68-1.6 

0^4 - 25 

0.29-68 

0.33-53 

0.25 - 49 

0.165-57 

0.19-15 

0.27 - 32 

0.25 - 25 

0.57 - 0.57 

0.155-33 

0.04-2.144 

0.41-6.8 

0.22-52 

0.03S-0.302 

0.019-0.019 

0.077-0.114 

0.023 - 0.495 

0.02b - 0.301 

0.034 - 0.051 

0.065 - 0.259 

0.6-

0.47 

1.7 

0.095 

0 08-

0 05 

2.25 

0.01-

0.55 

0.19-

0.7-

1.05 

-0.7 

-1.7 

-0.15 

0.095 

-0.06 

-225 

0.044 

-1.2 

0.375 

1.25 

0.016-3.25 

0.0155-0.75 

0.019-3.85 

O.On - 0.85 

0.01 - 0.85 

0.019-0.95 

0.019-0.95 

0.0165-0.8 

0.019-0.95 

0.018-0.9 

0.01^-0.95 

0 016-325 

0.0155-0.8 

0.01 - 3.05 

0.01 - 3.65 

0.01 - 0.9 

0.0075 - 0.0075 

0.008 - 0.008 

0.0025 - 0.0075 

0.0025 - 0.0075 

0.0125-0.0125 

Detection 
Frequency 

24/24 

3/24 

30/33 

24/24 

23/24 

18/33 

33/33 

24/24 

20/24 

24/24 

33/33 

11/25 

33/33 

32/33 

24/24 

14/33 

24/24 

3/24 

6/24 

1/24 

24/24 

33/33 

1/24 

7/25 

2/24 

15/27 

16/33 

16/27 

11/24 

10/27 

5/24 

14/27 

16/27 

1/24 

9/27 

6/33 

6/33 

17/33 

3 /3 

1/24 

2/26 

3/33 

4/33 

3/24 

3/3 

Regions 
Resldenllai 3oH 

PRG 
(mgflcg) 

7.61 E*03 

3.13E+O0 

3.90E-01 

5.37E+02 

1.54E+01 

3.70E+00 

2.11 E+02 

1.00E+06 

3.01E+01 

9.03E+02 

3.13E+02 

1.22E+02 

2.35E+03 

4.00E+01 

1.76E+02 

2.35E+00 

1.56E*02 

3.91E+01 

3.91 E+01 

5.16E-01 

7.82E+00 

2.35E+03 

3.68E+02 

3.68E+02 

2.19E+03 

621E-01 

6.21E-02 

6.21 E-01 

2.32E+02 

6.21E+00 

6.21 E+OI 

2.29E+02 

2.75E+02 

6.21 E-01 

5.59E+00 

2.19Et03 

2.32E+02 

6.22E+00 

5.16E+00 

2.13E+00 

6.43E-01 

3.95E+02 

2.71 E+01 

2.40E+02 

sat 

sun 

sat 

No 

Ves 

No 

No 

Vea 

No 

No 

No 

No 

No 

No 

Ves 

Yes 

Y n 

No 

1*3 

No 

No 

Ves 

Ves 

Ves 

No 

No 

No 

Ves 

Ves 

Ves 

No 

No 

Y»s 

No 

No 

No 

Ves 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Note* 

<i 
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Table 11 
Selection of Chemicals of Potential Concern 

Recreational Receptors Exposed to Surface Soil m 
Anafyta Datoctfon Rang* (mg/».g) Nondatect Ranga (mg/kg) 

a-Xytene 0.016-0.029 

p-lsoprDpyltoluene 0.047 - 0 075 

Toluene 0.012-0.405 

Trichloroflijoromethane 0.038 - 0.046 

Xylenes (total) 0.029 -1.104 

Notes: 

An units are mHHgrams per kilogram (mg/kg). 

All non-delects are presented as one-half the detection limit. 

0.0065 - 0.0065 

0.0025 - 0.0055 

0 0025-0.002S 

DetecUon 

Frequency 

3 / 2 4 

2 / 2 

1 6 / 3 3 

3 / 3 

6 / 9 

Region 9 

Residential Soi l 

PRG 
(mgflcg) 

2.71E+01 

5.70E+01 

5 20E+02 

3 86E+01 

2 71E+01 

sun* 

sun-

sal 

E x c e « l a 7 

No 

No 

No 

No 

No 

Not i 

d 

e 

P R G - Preliminary Remediation C7oa\ 

nc - PRG based on noncarcincgenie (systemic) effects 

ca - PRG based on carcinogenic effects 

sat - PRG based on the soil saturation concentration 

max - PRG based on a ceiling lifnrt 

SVOC - Semi-vo<atile organic compound 

VOC - Volatile organic compound 

sun- - No toxicity information is fivailable for this chemical. The value presented is a surrogate 

value selected t)ased on f tnjctural similarities. The sunrigates used are defined below 

a - Acenaphthene used as a surrogate for acenaphthylene. 

b - Pyrene used as a surrogate for benzo(g,h,i)perylene. 

c ~ Anthracene used as a surrt>gate for phenanthrene. 

d - Total xylenes used as a s jnT}gate for m-. o-. &p-xylenes. 

e - Isopropylbenzene used a:t a surrogate for p-isopropyltoluene. 

• 

( # 
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Table 12 
Selection of Chemicals of Potential Concem 

Industrial Worker Receptors Exposed to Surface Soil 

^ 

Detection 
Range (mg/kg) 

1.8-1.9 

1.4-8.5 

0.36-0.62 

0.16-0.33 

0.12-0.67 

22 -440 

0.083 - 0.4 

0.051 - 0.089 

0.066-0.19 

0.082 - 0.35 

0.085 - 0.39 

0.12-0.56 

0.11-0.33 

0.082 - 0.09 

0.07-0.21 

0.11-0.41 

0.15-0.77 

0.05 - 0.05 

0.051 - 0.051 

0.05 - 0.05 

0.1 - 0.62 

0.16-0.77 

0.02 - 0.043 

0.02 - 0.02 

0.034 - 0.065 

0.018-0.06 

0.014-2.1 

Nondetect Range 
(mg/kg) 

0.5-0.75 

0.55 - 0.55 

0.11-0.145 

0.08 - 0.09 

0.055 - 0.06 

2.8-2.8 

0.034 - 0.0475 

0.016-0.16 

0.0155-0.155 

0.017-0.17 

0.017-0.17 

0.019-0.19 

0.019-0.19 

0.0165-0.165 

0.019-0.19 

0.018-0.18 

0.0185-0.185 

0.0155-0.155 

0.0155-0.155 

0.013-0.13 

0.0185-0.185 

0.018-0.09 

0.0075 - 0.0075 

0.0075-0.0075 

0.0125-0.0125 • 

0.0065-0.0065 ' 

0.0055-0.0055 

Detection 
Frequency 

2 / 1 2 

11 /12 

4 / 1 2 

8 / 1 2 

6 / 1 2 

11 /12 

2 / 1 2 

2 / 1 2 

3 / 1 2 

6 / 1 2 

6 / 1 2 

7 / 1 2 

5 / 1 2 

4 / 1 2 

3 / 1 2 

6 / 1 2 

8 / 1 2 

1/12 

1/12 

1/12 

7 / 1 2 

9 / " l2 

2 / 1 2 

1/12 

3 / 1 2 

4 / 1 2 

7 / 1 2 

Region 9 
Industrial Soil 

PRG 
(mg/kg) 

4.09E+01 

1.59E+00 

4.51E+01 

6.40E+01 

1.23E+03 

8.00E+02 

3.07E+01 

1.88E+02 

1.88E+02 

2.11E+00 

2.11 E-01 

2.11E+00 

-
2.91E+04 

2.11E+01 

2.11E+02 

2.20E+03 

2.11E+00 

1.88E+01 

3.08E+03 

1.00E+05 

2.91 E+03 

1.70E+01 

' 3.95Ei02^ ] 

4.20E+02 

4.20E+02 

5.20E+02 

Basis 

nc 

ca 

nc 

ca 

nc 

ca 

nc 

surr 

surr 

ca 

ca 

ca 

-
surr 

ca 

ca 

nc 

ca 

nc 

nc 

max 

nc 

nc 

sat 

sat 

surr 

sat 

Exceeds? 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

: No 

N(D 

No 

No 

No 

Analyte 

Inorganics 

Antimony 

Arsenic 

Cadmium 

Chronnjiim (Vl) 

Cyanldt! 

Lead 

Mercur>' 

SVOCs 

1-Meth>1naphthalene 

2-Meth>1naphthalene 

Benzo(£i)anthracene 

Benzo(ci)pyrene 

Benzo(h)f1uoranthene 

Benzo(t!)pyrene 

Benzo(c|,h,i)perylene 

Benzo(l'.)fluoranthene 

Chrysene 

Fluoran:hene 

lndeno( 1,2,3-cd)pyrene 

Naphthalene 

o-Cresol 

Phenanthrene 

Pyrene 

VOCs 

1,2,4-Trimethylt)enzene 

Ethylbenzene 

m & p-Xylenes 

o-Xylene 

Toluene 

Notes: 

All units ate milligra-ns per kilogram (mg/kg). 

PRG - preliminary remediation goal 

surr - No toxicity Information is available for this chemical. The value presented is a suFogate 

value selected based on structural similarities. The surrogates used are defined below, 

nc - PRG based on noncarcinogenic (systemic) effects 

ca - PRG based on carcinogenic effects 

sat - PRG based (3n tfie soil saturation concentration 

max - PRG based on a ceiling limit 

a - Naphthalerte used as a surrogate for 1-methylnaphthalene and 2-methylnaphthalene. 

b - Pyrene used as a surrogate for benzo(g,h,i)perylene. 

c - Total xylenes used as a surrogate for m-, o-, &p-xylenes. 

Notes 
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Table 13 
Selection of Chemicals of Potential Concem 

Mainnenance Worker Receptors Exposed to Surface Soil 

# 

Analyt* 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Baiium 

Beryllium 

Cadmium 

Chromium 

Chromium (III) 

Chromium (VI) 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Manganese 

Mercury 

Nickd 

Selenium 

SIKret 

Thallium 

Vanadium 

Zinc 

SVOCl 

1-Methylnaphthalene 

2-Methy1napMhalene 

Acenaphthylene 

Anthracene 

Benzo(a)ant^tacsne 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Ben20<e)pyTene 

Benzo<g.h.i)perylene 

Benzo(k)lluoranthene 

Chrysene 

Fluoranthene 

Fluorene 

lndeno( 1,2,3-cd)pyrene 

Naphthalene 

a<;resol 

Phenanthrene 

Pyrene 

voc» 
1,2,4-Trichlorc>benzene 

1,2,4-1 rimettiylbenzene 

1,3,5-Trimethylbenzene 

Detection Range (mg/k(i) 

870 -14000 

0.7-2.1 

1.3-13.9 

10 - 420 

0 .1 -83 

0.145-12 

2.6-29 

2.6 • 29 

0.095 - 0 65 

0.91 -12 

2.2 - 120 

0.055-1.4 

4100 - 94000 

5.2 - 950 

100 - 670 

0 0385 - 0 8 

2 - 3 3 

1.4-2.1 

0.72 - 7.6 

2.4-2.4 

8.9 - 63 

4.3-4100 

0.051 - 0.051 

0.066-0.19 

0.49-0.49 

0.19-27 

0.68-1.6 

0.16-25 

0.17-68 

0.23-53 

0.14-49 

0.082-57 

0.07-15 

0.18-32 

0.25-25 

0.57-0.57 

0.05-33 

0.04-2.144 

0.05 - 0.05 

0.1-6.8 

0.22 - 52 

0.035-0 302 

0.019-0.043 

0.077-0.114 

Nondetect Range 
(mgAg) 

0.5- 1 05 

0.47 - 0.7 

1.7. 1.7 

0.095-0.15 

-
0.08-0.09 

-

0.05-0.06 

2.25 - 2.8 

0.01 - 0.044 

-
0.47-12 

0.19-0.375 

0.6- 1.25 

-

0.016-3.15 

0.0155-3.1 

0.016-3.25 

0.0155-0.75 

0.019-3.85 

0.017-0.85 

0.01 - 0.85 

0.019-0.95 _ 

^0.019-0.95 

00165-0 8 

0.019-0.95 

0.018-0.9 

0.0185 - 0.95 

0.016-3.25 

0.0155 - 0.8 

0.01 - 3.05 

0.013-2.6 

0.01 - 3.65 

0.01-0.9 

0.0075 - 0.0075 

0.008 - 0.008 

DetecHon 
Frequency 

33/33 

6/33 

38/42 

33/33 

32/33 

21/42 

42/42 

33/33 

28/33 

33/33 

42/42 

15/34 

42/42 

40/42 

33/33 

16/42 

33 / 33 

3/33 

6/33 

1/33 

33/33 

42/42 

1/33 

2 /33 

1/33 

7/34 

2/33 

18/36 

19/J2 
20/36 

^ ^ " 1 4 7 3 3 " ^ ^ 

12/36 

8/33 

17/36 

21/36 

1/33 

10/36 

7/42 

1/33 

10/42 

23/42 

3 /3 

3/33 

2/35 

Region 9 industrial 
Soii PRG 
(mg/i<g) 

1 DOE+05 

4 09E+01 

1.59E+00 

666E+03 

1 94E+03 

4 51E+01 

4 48E+02 

1 OOE+05 

6.40E+01 

1 92E+03 

4.09Et03 

123E+03 

1.00Et05 

8.00E+01 

t95Et03 

307Et01 

204E+03 

511E+02 

511E+02 

6.75Et00 

102E+02 

1.00Et05 

3.08E+03 

3.08E+03 

2.92E+03 

2.92Et03 

lOOE+05 

211EtOO 

2.11E-01 

211E+00 

308E+03 

2.11E+01 

211E+02 

220E+03 

2.63E+03 

2.11Et00 

1 88E+01 

3.08E+03 

1 DOE+05 

291E+03 

2.16Et01 

1.70E+01 

697E+00 

Basis 

max 

nc 

ca 

nc 

ca 

nc 

ca 

max 

ca 

ca 

nc 

nc 

max 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

max 

surr 

sun 

nc 

nc 

max 

ca 

ca 

ca 

sun 

ca 

ca 

nc 

nc 

ca 

nc 

nc 

sun 

nc 

nc 

nc 

nc 

Exceed 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yea 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

yes 

Ye* 
Yea 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

• 

Page 1 of 2 



•t 
Table 13 

Selection of Chemicals of Potential Concem 
Maintenance Worker Receptors Exposed to Surface Soil 

Arvilyte 

Benzene 

Ethylt)enzene 

m & p-Xylenes 

n-Butyl benzeie 

o-Xylene 

p-isopropyttoiuene 

Toluene 

Trictilofofluorc-mettiane 

Xylenes (total i 

^lotes: 

Detection Range (mg/kg) 

0.023 - 0.495 

0.02 - 0.301 

0.034 - 0.065 

0.065 - 0.259 

0.016-0 06 

0.047 - 0.075 

0.012 - 0.405 

0.038 - 0.046 

0.029-1.104 

Nondetect Ranga 
(mgflrg) 

0.0025 - 0.0075 

0.0025 - 0.0075 

0.0125-0.0125 

-
0.0065 - 0.0065 

-
0.0025 - 0.0055 

-
0.0025-0.0025 

Detection 
Frequency 

3/42 

5/42 

5/33 

3 / 3 

5/33 

2 / 2 

20/42 

3 / 3 

6 / 9 

Region 9 Industrial 

Soli PRG 

(mg/kg) 

1.41E+00 

3.95E+02 

1.41E+00 

2.40E+02 

3.95E+02 

1.98Et02 

5.20E+02 

2.00E+03 

4.20E+02 

Jasis 

ca' 

sat 

surr 

sat 

surr 

surr 

sat 

sat 

sat 

Exceeds? 

No 

No 

No 

No 

No 

No 

No 

No 

No 

All unts are milligrams per kilogram (mg/kg). 

All non-detects i re presente'J as one-half the detection limit 

PRG - Preliminary Remediation Goal 

m 

nc - PRG based on noncarcinogenic (systemic) effects 

ca - PRG based on cardnogentc effects 

sat - PRG based on the soil saturation concentration 

max - PRG based on a ceiling limit 

SVOC - Semi-volatile organic compound 

VOC - Volatile organic compound 

s jrr - No toxicity information is available for this chemical. The value presented is a surrogate 

value selected based on structural similarities. The surrogates used are defined below, 

a - Naphthalene used as a surrogate for 1-methylnaphthalene arxl 2-methylnaphthalene. 

b - Pyrene used as a surrogate for benzo(g,h,i)perylene. 

c - Anthracene used as a surrogate for phenanthrene. 

c - Total xyfer>es used as a surrogate for m-, o-, &p-xylenes. 

d - Isopropylbenzene used as a surrogate for p-isopropyttoluene. 

II 
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Table 14 
Selection of Chemicals of Potential Concem 

Construction Worker Receptors Exposed to Surface and Subsurface Soil 

: # 

Analyte 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium (III) 

Chromium (VI) 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

SVOCs 

1-Methylnaphthalene 

2,3,5-Trimethylnaphthalene 

2,4-Dimethylphenol 

2,6-Dimethylnaphthalene 

2-Melhylnaphttialene 

Acenaphtliene 

/\nthraeeno 

Benzo(a)anthracene 

Benzo(a)l!uoranthene 

Benzo(a)pyrBne 

Benzo(b)(luoranthene 

Benzo<b)ftuorene 

Benzo(e)pyrene 

Benzo(k)fluoranthene 

Biphenyl 

Chrysene 

Oibenzo(a,h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Hopane(T19) 

lndeno(1,2,3-cd)pyrene 

m&p-cresols 

Naphthalene^ 

o-Crraol 

Ptienanttirene 

Phenol 

Pyrene 

Retene 

VOCs 

1,2.3-Tnniethylbenzene 

1,2,4-Tndikirobenzene 

Detection Range 
(mg/kg) 

750 - 21000 

0.5-2.1 

0.83 - 23.4 

10 - 420 

0.071-11 

0.145-24 8 

2 4 - 4 2 

2 1-38 

0 075 - 2 4 

0.91 - 14 

2.2-190 

0.05S - 25 

3800 - 94000 

3.32-4000 

12-2000 

0 0239-1 1 

1.5-52 

1.4-16.5 

0.245 - 7 6 

1.5-2.4 

8.3-110 

4.3-4100 

0.04-21000 

0.057 - 1600 

8.2-8 2 

0.09-5600 

0.0076 - 30000 

0.00059 - 8200 

0.045 - 9700 

0.00047 - 4100 

0.0173 - 2400 

0.55-640 

0 0219- 1800 

0.0149-1200 

0.34- 1100 

0.054-1200 

0.0099-1200 

0.00669-1500 

0038-1700 

00118-2300 

0.12-290 

0042 - 1400 

0 047 - 5400 

00015 - 4600 

0.18-6.8 

0.0113-1200 

0 045 - 47 

0.00024 - 3700(1 

0.0076 - 22 

0.011-18 

0.0054 - 14000 

0.022 - 9.8 

0.042^7600 

0.16-12 

0 037-37 

0.0097-2994 

Nondetect Range 
(mg/kg) 

-
041 - 1.05 

0 325-2.165 

0.07-17 

0.095-0.195 

-
0.07-0.105 

-
0.5 - 0.5 

0.0175-0 615 

0.5-3.15 

0 01-0.06 

-
0.38-12 

0.1,85-0385 

0485-1.25 

0.5 - 3.65 

0.016-3.15 

o^oooTi - 2 ^ 

0 0155-3.1 

0.016-19.5 

0.00011-30.5 

0 019-19.5 

0.00011 -34 

0.00011 -34 

0.00011-37.5 

-
0.019-38 

0.00011-32.5 

0.00011 -38 

-
0.00011 -35.5 

0.00011-42.5 

0.016-31.5 

000011 -1.5 

0 016- 19.5 

0.15-1 85 

0 00011 -39 

0.0275 - 70 

0 0065 - 3.05 

0.00011 - 32.5 

0.016-1.4 

0.01 -19.5 

0 00011 -35 

0 00011 -0.9 

0.105-1.8 

0.0095-0.19 

O.oi - 25 

Detection 
Frequency 

124/124 

14/116 

126/165 

126/126 

110/124 

43 / 142 

153/153 

124/124 

71/124 

124/124 

151/165 

53/144 

151 /151 

151/182 

124/124 

34/147 

142/142 

14/125 

12/124 

3 / 124 

124 / 124 

146 / 165 

63/150 

26/26 

1/16 " 

26/26 

85/178 

76/180 

89/180 

83/180 

116/193 

26/26 

118/209 

118/192 

26/26 

77/150 

93/190 

87/185 

26/26 

108/188 

37/172 

41/ISO 

126/196 

80/183 

15/26 

89/189 

18/150 

130/246 " 

20/166 

11/26 

119/209 

26/166 

137/209 

12/26 

23/124 

21 /31 

Region 9 Industrial 
Soli PRG 
(mgrtig) 

1.00Et05 

4.09E+01 

1.59E+00 

6.66E+03 

1.94E+03 

451E+01 

448E+02 

1.OOE+05 

6.40E+01 

1 9 2 ' E + 0 3 ' 

4.09E+03 

123E+03 

1.00E+05 

8 00E+01 

1.95E+03 

3 07E+01 

204E+03 

5.11 E+02 

511Et02 

6 75E+00 

1 02E+02 

100E+05 " 

188~E+01 

-
123E+03 

188E+01 

2.92E+03 

2.92E+03 

100E+05 

2 I T E + 0 0 

2.11E-01 

2.1 I 'E+00 ' 

291E+03 

2.11 E+01 

2 33E+03 

2.11 E+02 

2.11E.qi 

1.56E+02 ' 

2.20E+03 

263E+03 

2.11E+00 

308E+04_ 

1 88E+01 

308E+03 

9 00E+00 

1 OOE+05 

1 OOE+05 

291E+03 

-

1 70E+01 

2 16E+01 

Basis 

max 

nc 

ca 

nc 

ca 

nc 

ca 

max 

ca 

ca 

rK 

nc 

max 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

max 

surr 

nc 

surr 

nc 

surr 

max 

ca 

ca 

ca 

sun 

ca 

nc 

ca 

ca 

nc 

nc 

nc 

surr 

ca 

sun 

nc 

nc 

ca 

sun 

max 

rK 

surr 

sun-

nc 

Exceeds? 

No 

No 

Yea 

No 

No 

No 

No 

No 

No 

No _ 

No 

No 

No 

yes 

yes 

No 

No 

No 

No 

No 

Yes 

No 

Yes 

No 

No 

No 

yes _ 

yes_ 

Yes 

_ -.- - °̂ 
Yes 

No 

res 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yea 

Yea 

Yea 

Yea 

No 

Yes 

No 

yes 

No 

No 

No 

No _ 

Yes 

No 

Yes 

Yes 

Notes 

a 

a 

b 

c 

d 

e 

f 

d 

3 . 

m 

m 
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Table 14 

Selection of Chemicals of Potential Concem 
Construction Wortter Receptors Exposed to Surface and Subsurface Soil 

Analyte 

1 2.4-Trim6ttivlbenzene 

Acetone 

Benzene 

Ethylbenzen« 

Isopropylbeniene 

m » p-Xyiemis 

Methylene ctiloride 

n-Butyl benziMie 

n-Propyl benzene 

o-Xylene 

p-lsopropyltokiene 

sec-Butyl benzene 

Styrene 

Toluene 

TrichloroHuoiome thane 

Xylenes (total) 

Notes: 

DetsctkMi Ranga 
(mglkg) 

0.019-100 

0.0079 - 742 

" 0.014-0.014 

0.005-'645 

0.014-2973 

0.029 -190 

0.028-150 

0.0(»-0.102 

0.0094-648 

0.053 -J01 

0.016-78 

0.019-213 

_ 0.1)3-2688 

0 ^ - W 
0.0055-2007 

0.038 - 0.046 

0.029 - 4981 

NondstMst Range 

(i??!!??) 
0.0075 - 0.0365 

^ 0.008-12.5 

-
0.0025 - 3.8 

0.0025 - 0.0385 

0.0135-25 

0.0125-1.25 

-
0.0135-50 

0.0135-25 

0.0065 - 0.032 

0.025-25 

0.0095-50 

0.0085 - 4.3 

0.0025-2.65 

-
0.0025-75' 

Detection 
Frequency 

47 /125 

47/152 

1/1 

68/183 

54/167 

10/23 

43 /125 

2 / 2 

18/31 

11/24 

48/124 

20/32 

10/143 

3/124 

122/183 

3 / 3 

24/59 

Region 9 industrial 
Soii PRG 
(mBrtig) „ 

1.70E+01 

6.97E+00 
5.43E+03 

1.41E+00 

3.95E+02 

1.98E+02 

4.20E+02 

2.05E+01 

2.40E+02 

240E+02 

420E+a! 

1.98E+02 

2.20E+02 

1.70E+03 

5.20E+02 

2.00E+03 

4.20E+02 

Basis 

nc 

nc 

nc 

ca 

sat 

nc 

sun 

ca 

sat 

sat 

sun 

sun 

sat 

sat 

sat 

sat 

sat 

Exceeds? 

Yes 

Ye* 

No 

yes 

yes 

No 

No 

No 

yes 

No 

No 

yes 

yes 

No 

res 

No 

Yes 

All units are mil kjrams per kilogram (mgltg). 

All non-detects are presented as one^ialf the detection limits. 

PRG - PreKminary Remecfiation Goal 

III 

rK - PRG based on noncarcinogenic (systemic) effects 

ca - PRG based on carcinogenic effects 

sat - PRG based on the soil saturation concentration 

max - PRG based on a ceiling limit 

SVOC - Semi-volatie organic compourxJ 

VOC - Vdatita organic compound 

sun- - No toxicity information is avaiable for this chemical. The value presented is a surrogate value 

selected based on structural sindarities. The surrogates used are defined below, 

a - Naphttialene used as a sunrogate for 1-methy1naphtftalene and 2-methylnaphthalene. 

b - Acenaphthene used as a surrogate for acenaphtftylene. 

c - Pyrene used as a surrogate for benzo<g.h,i)perylene. 

d - No risk-based screening values are avaiable for Hopane (T19) and Retene. 

e - m-Cresol used as a surrogate for m & p-cresd. 

f - Anthracene used as a surrtjgate for phenanthrene. 

g - 1,2,4-Trimtihyt benzerra used as a surrogate for 1.2,3-triTnethytbenzene. 

h - Total xylenes used as a surrogate for m-, o-, &p-xy1enes. 

i - tsopropylbenzerie used as a surrogate for p^sopropyltotuene. 
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Table 15 
Selection of Chemicals of Potential Concern 

Recreational Receptors Exposed to Chequamegon Bay Sediment 

# 

Analyte 

inorganics 

Aluminum 

Amnronia (as N) 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Chromium (III) 

Cobalt 
Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 
Mercury 

Nickel 
Potassium 

Selenium 

Sodium 
Vanadium 

Zinc 

SVOCs 

1-Methylnaphthalene 

' 2-M"ethyriiaphthaJene 

Acenaphthene 

Acenaphthyiene 

Anthracene 

Benzo(ajantfrracene 
Benzo(a)pyrene 

"Benzojbjf iuoranmene ' 

Benzo(e)pyi-ene 

Benzo(g,h,i)perytene 

Benzo(k)fluoranthene 

Chrysene 

bibenzo{a, ii)anlhracene 

Dibenzoftiran 

Fluoranthene 

Ruorene 

lndeno(l ,2,3Krf)pyrene 

Naphthalene 

p-Cresol 

Phenanthrene 

Pyrene 

Detection Range 
{mg/kg 1 

9 8 0 - 1 8 0 0 

97 - 97 

2 . 3 - 2 3 

3 . 1 - 1 0 

6 5 - 1 1 D 

0 . 1 5 - 0 3 7 

0 . 4 8 - 0 31 
4400-14D0O 

5 4 - 5 9 

5 4 - 5 9 

1 . 9 - 2 5 

3 3 - 4 i 

0 . 6 1 - 0 31 

9000-27300 

57 - 20D 

960-13DO 

110-3(10 

0 0 8 7 - 0 088 

5 . 7 - 6 4 

2 0 0 - 2 0 

1 3 - i 

210-5(10 

9 - 9 . 7 

1 1 0 - 1 4 0 

0 .084- 19 

0 0 5 9 - 2 380 

0 1 2 - 8 3 3 

0.076 - 75 

6 " l3 -3 '30 

0 . 8 6 - 1 5 0 

0 .88 -100 

' 0.99-E.6 

0 . 6 8 - 1 0 

0 . 7 9 - 6 2 

0 . 8 - 7 1 ' " 

0 .96 -130 

0.27 - 1 9 

0 0 1 6 - 1 . 8 

1 .6-3 ; i0 

0.047 - eoo ' 

0 . 6 - 5 3 

0 0 9 4 - 2 7 1 0 

0 . 1 5 - 0 1 5 

0 .44 -917 ' 

1 .6 -410 

Nondetect Range 
(mg/kg) 

2 - 2 

_ 
-
-
-
-
-
-
-
- ' ' 

0 .55 -0 .65 

-
-
-

-
-
-
-
-' 
-

" b . 5 5 - l 6 

0 . 5 5 - 1 0 

0 .55 -15 .5 

' d 5 5 - ' l 6 . 5 

6 5 5 - 1 0 ^ 5 

0 . 5 5 - 1 5 5 

6 :55 -15 .5 

" 0 . 5 5 - 2 1 

" 6 55"-V5.'5 

6 .55 -10 .5 

0 . 5 5 - 2 1 

0.55"-3.15 

0 .55 -10 .5 

0 . 5 5 - 2 1 

6.6295-0.0295 

0 0 1 6 5 - 0 0175 

" 0 .61 -3 .15 

0 .55 -3 .15 

Detection 
Frequency 

2 / 2 
1 n 

1 /2 

2 / 2 

2 / 2 

2 / 2 

2 / 2 

2 / 2 

2 / 2 

2 / 2 

2 / 2 

2 / 2 

1 /2 
2 / 2 

2 / 2 

2 / 2 
2 / 2 

2 / 2 

2 / 2 
2 / 2 

2 / 2 

2 / 2 
2 / 2 

2 / 2 

3 / 3 

7 / 1 3 

8 / 1 4 

4 / 1 3 

7 / 1 4 " 

8 / 1 4 

7 / 1 4 

5 / 1 4 • 

3 / 3 

4 / 14 

5 / 1 4 " 

8 / 1 4 ' 

3 / 1 3 

^ 3 / 3 

4 / 1 4 " 

6 / 1 3 

4 / 13 

1 3 / 1 4 

1 /3 

9 / 1 4 

9 / 1 4 

Region 9 
Residential Soil 

PRG 
(mg/kg) 

761E+03 

No Value 

3 13E+00 

1 59E+00 

537E+02 

1 54E+01 

370E+00 
Essential Nutrient 

2.11E+02 

2 11E+02 

9 03E+02 

3.13E+02'" 

1 22E+02 

2 35E+03 

4 00E+02 
Essential Nutrient 

1 76E+02 

2 35E+00 

1 56E+02 
Essential Nutrient 

' 3 91 E+01 

Essential Nutrient 

7 82E+00 

2.35E+03 

559E+00 

5 59E+o6' ' 

3.68E+02 

3.68E+02 

2.19E+03" 

621E-6 l 

6 . 2 1 E - 0 2 " 

621E-6T 

No Value" 

2.32E+02 "" 

6.2TE+66' 
6 21E+01 

6.21 E-02 

1 45E+01 ' 

229E+02 

2.75E+02 

6 2 1 E - 0 r 

5.59E+00 ' 

3.06E+01 

2.19E+03 

2 32E+02 

Basis 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc ^ 

surr 

sun' i 

nc i 

sun 

_ nc ; 

ca 

ca 1 

ca 

sun-

ca 

ca 

ca 
-. . . 1. 

nc ^ 
nc 

_nc_ 

ca I 

nc 

nc 
surr 

nc 

Exceeds? Notes 

No 

No 

No 

N o " 

No 

No 

No 

No 

No ' " " " 

No 

Yes 

Yes 

No 

No "" " • 

No 

Yes 

No __ 

Yo» a 

Ye« a ; 

Yes"~ " 

N o ' " " " b " "•• 

No 

• Yes" ' - : ' 

Yes 
Yes _ • 

1 

No ^ ._ ----

Yes 
Yes 

Y e s ' 

No 
Yes 

Yes 

Yes 

Yes 

No 

No d 

' Y e s 

t 
Page 1 of 2 



I :si I 
Table 15 

Selection of Chemicals of Potential Concem 
Recreational Receptors Exposed to Chequamegon Bay Sediment 

Analyte 

VOCs 

1,2,4-Trimelhylt3enzene 

1,3,5-Tnmethytt)enzene 

Benzene 

Ethylbenzere 

Isopropylbenzene 

Methylene chloride 

p-lsopropyltc}luene 

Toluene 

Xylenes (total) 

Detection Range Nondetect Range 
(mg/kg) (mg/kg) 

0 .11 -1 .43 

0 .055-0 .27^ 

0 .098-0 .54 

0 .018-31 .1 

0.07 - 0.07^ 

0 .15 -36 .8 

0 .11 -13 .9 

0 . 0 1 6 - 2 2 

0 .069-31 .1 

0.005 - 25 

0 . 0 0 5 - 2 5 

" 0 0 0 5 - 2 5 

0.0025 - 25 

0.0295^ 25 

0 .6295 -25 

0.0295 - 25 

6 0 0 5 - 2 5 

' 6 . 6 6 2 5 - 3 7 . 5 

Detection 

Frequency 

8 / 1 3 

4/ji3 ' 
3 / 1 3 ~ " 

3 / 1 3 

1 / i O 

5 / 1 0 

7 / 1 0 

8 / 1 4 ^ 

" 5 n 4 

Region 9 

Residential Soi l 

PRG 

(mg/kg) Basis 

nc 

nc^ 

ca 

sat 

t i c 

ca 

surr 

sat 

nc 

— 

'... 

5.16E+00 
2.13E'+00~ ' 

6.43E-01 
3.95E+62 
5.72E+6r 
9.11E+00 
5.72E+01 

"5.20E+02""^ • 
2.71E+01 

Exceeds? 

No 

No 

No 

No 

No 

Yes 

No 

No 

Yes 

Notes 

Notes: 

Mi units are m lligrams per kilogram (mg/kg). 

All nondetect:. are presented as one-half the detection limits. 

PRG - Preliminary Remediation Goal 

m 

nc - PRG based on noncarcinogenic (systemic) effects 

ca - PRG based on carcinogenic effects 

sal - PRG based on the soil saturation concentration 

max - PRG based on a ceiling limit 

SVOC - Semi-volatile organic compound 

VOC - Volatile organic compound 

surr - No toxicity informatton is available for this chemk:al. The value presented is a surrtjgate value 

selected based on structural similarities. The surrogates used are defined below, 

a - Naphthalene used as a surrogate for 1-methylnaphthalene and 2-methylnaphtrialene. 

b - Acenaphthene used as a surrogate for acenaphthyiene. 

c - Pyrene used as a surrogate for t>enzo(g,h,i)perylene. 

d - Anthracene used as a surrogate for phenanthrene. 

e - Isopropylbenzene used as a surrogate for p-isopn}F>yttoluene. 

i 
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Table 16 
Eielection of Chemicals of Potential Concern 

Recreational F?eceptors Exposed to Chequamegon Bay Surface Water 

# 

Analyte 

SVOCs 
1 -Methylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Naphthalene 

VOCs 
1,2,4-Trirnelhylbenzene 
1,3,5-Trimethylbenzeno 
Benzene 
Ethyllienzene 
m & p-Xylenes 
Toluene 

SVOCs 
Anthracene 
Benzo<ajanthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

VOCs 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Detection Rar ge Nondetect Range Detection 
(mg/kg) (mg/kg) Frequency 

High Energy Event 

1.1-1.1 
1.1-1.2 
1.1-1.1 
1.1-1.8 

0.17-0.17 
0.23-0.23 
0.15-0.74 
0.19-0.48 
0.37 - 0.44 
0.14-0.31 

0.1-0.1 
6.29 - 6.29 
0.33 - 0.33 
0.17-0.17 
0.22-0.22 

0.095 - 0.095 
0.27-0.27 
0.17-0.17 
0.46 - 0.46 
0.42-0.42 
0.66 - 0.66 
0.7-0.7 

6.26-0.47 
0.32 - 0.32 
0.25-0 355 
1.54-1.54 

0.55-0.55 
0.55-0.55 
0.55-0.55 
0.55-0.55 

0.08-0.08 
0.075-0.075 
0.07-0.07 

0.085 - 0.085 
0.175-0.175 
0.125-0.125 

Low Enarg) 

0.49 - 0.49 
0.46-0.46 
0.5-0.5 

0.46-0^46 
0 5-0.5 
0.6-0.6 
0 5-0.5 

0.495 -0.495 
0.485-0.485 ' 
047-0.47 ' " 
0.49-0.49 
0.47-047 

6 .07 -0 .07 " " 
0.085-0.085"' 
0.125-^6.125 

No data '_ 

2/10 
2/10 
1/10 
5/19 

1/8 
1/"8 
5 /8 
6 /8 
2 /8 
2 /8 

r JEvent 

1/13 
1/13 
1/13 
1/13 
1/13 
1/13 
1/13 
1 / 13 
1/13 

" i / 1 3 
1/13 
' l / ' l 3 

4/"is" 
1/13 
6/13 
1/5 

AWQC* Human 
Health (pgA.) 

6.2 
6.2 
990 
6.2 

12 
12 
51 

2,100 
206 

15000 

40000 
0.018 
0.018 
0018 
4000 
0.018 
0.018 
0.018 " 
140 

0!6i8 
40000' 
4000 " 

51 "' 
2,100 
15,666" 

210 • 

Basis 

sun 
surr 
nc 
nc 

nc 
nc 
ca 
nc 
nc 
nc 

nc 
ca 
ca 
ca 

surr 
ca 
ca 
ca 
nc 
ca 

surr 
nc 

ca 
nc 
nc 
nc 

Exceeds 
AWQC? 

No 
No 
No 
No 

No 
No 
No 
No 
No 
No 

No 
Yes 
Yes 
Yes 
No 
Yes' 
Yes 
Yes 
No 
Yes 
No 
No 

No 
No ' 

" N o " 
No 

Notei 

a, b 
a, b 

a 

a 
a 

b 

.. _. .. 

_ b^ 

a 

# 

Notes: 
All units are micrograms per lifer (|jg/L). 
All non-detects are presented as one-half the detection limits. 

nc - AWQC based or noncarcinogenic (systemk;) effects 
ca - AWQC based or carcinogenic effects 

SVOC - Semi-volatile organic compound 
VOC - Volatile organic iximpound 

a - For those chemii:als lacking an AWQC, the Region 9 tap water PRG was used as the 
screening value. PRG values are presented in bold, 

b - Naphthalene us€id as the surrogate for 1-methylnaphthalene and 2-methylnaphthalene. 
Anthracene usecl as a surrogate for phenanthrene. 
Pyrene used as 3 surrogate for benzo(g,h,i)perylene. 

t 
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Table 17 
Selection of Chemicals of Potential Concern 

Residential Receptors Exposed to Ctiemicals in Soil Gas 

Analyte 
1,2,4-Tiimettiylbenzene 
Benzene 
Chloromethane 
Dichlorodifluoromethane 
i Ethylbenzene 
m& p-Xylenes 
o-Xylene 
'Toluene 
Trichlorofluoromethane 

Detection Range 
(ug/m') 

2.01-2.01 I 
1.69-1.69 ! 
1.3-1.3 j 

2.57-16.82 1 
2.17-2.17 1 
1.65-5.2 i 
1.73-1.73 
1.85-7.15 i 
1.4-9.52 

Maximum 
2.01 
1.69 ! 
1.3 i 

16.82 
2.17 1 
5.2 ' 
1.73 
7.15 
9.52 

Detection 
Frequency 

1/7 
1/7 
1/7 
6 / 7 
1/7 
2 /7 
1/7 
3 /7 
5 /7 

Target Shallow Gas* 
Concentration (ug/m*) 

6.00E+01 
3.10E+01 
2.40E+02 
2.00E+03 

1 2.20E+02 
7.00E+04 
7.00E+04 
4.00E+03 
7.00E+03 

Basis 
nc 
ca 
ca 
nc 
ca 
nc 
nc 
nc 
nc 

Exceeds Target 
Concentration? 

No 
No 
No 
No 
No 
No 
No 
No 
No 

Notes 

Notes: 
a - Target Shallow Gas Concentration Corresponding to Target Indoor Air Concentration Where the Soil Gas to Indoor Air Attenuation Factor 

Equals 0.1. 
b - The concentration for m-xylene was used for the comparison. 

nc - noncarcinogenic 
ca - carcinogenic 



Table 18 
Selection of Chemicals of Potential Concern 

Subsistence Fisher Exposed to Chemical in Finfish Tissue 

Frequency of 
Chemical Detection 

Shorthead Redhorse & Walleye 
Naphthalene 1 6 / 1 6 
2-Methylnaphthale'ne 1 6 / 1 6 

" 1 Methylnaphthalene"" 1 6 / 1 6 
Biphenyl' l i j / 16 
2,6 bimethylnaphthalene 15 / 16 
Acenaphthyiene 7 / 1 6 
Acenaphthene 1 5 / 1 6 
2,3,5 Trimethylnaphthalene 14 / 16 
Fluorene 1 4 / 1 6 
Phenanthrene 1 5 / 1 6 
Anthracene 1 4 / 1 6 
1-Methyiphenanthrene 4 / 1 6 
Fluoranthene 1 4 / 1 6 

' "Pyrene 1 4 / 1 6 

Smelt 
'Naphthalene 9 / 9 

2-Methylnaphthalene 9 / 9 
1-Methylnaphtharene 9 / 9 
"Biphenyl 5 / 9 
2,6 Dimethylnaphthalene 9 / 9 
Acenaphthyiene 0 / 9 
Acenaphthene 9 / 9 
2,3,5 Trimethylnaphthalene 3 / 9 
Fluorene 9 / 9 
Phenanthrene 8 / 9 
Anthracene 8 / 9 

" 1-Methylphen'anthrene" 2 / 9 
Fluoranthene 8 / 9 
F^rene 8 / 9 
Benzo(a)anthracene 3 / 9 
Chrysene 2 / 9 
B8nzo(b)f!uoranthene 2 / 9 
Benzo(k)fluoranthene 2 / 9 
Benzo(e)pyrene 1 / 9 
Benzo(a)pyTBne 2 / 9 
Peryiene 1 / 9 

lndeno(1,2,3-cd)pyrene 1 / 9 
Dibenzo(a,h)anthracene 1 / 9 
Benzo(g,h,i)perylene 1 / 9 

Notes: 
All units are milligrams per kilogram (mg/kg). 

Range of Detected Range of Detected 
Concentrations Limits 

(mg/kg) (ug/kg) 

0.0029 
0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 
0.0 
0.0 
0.0 

0.014 
0.012 
0.012 

0.0021 
0.004 

0 
0.0097 

0.002 
0.004 

0.0079 
0^0021 

0.002 
0.0028 
0.0032 
0.0021 
0.0026 
0.0034 
0.0027 
0.0098 
0.0024 
0.0042 
0'0076 
0.0026 
0.0075 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.33 2 
0.23 2 
0.62 2 
0.049 2 
0.23 2 
0.019 2 
0.58 2 
0.051 2 
0.17 2 
0.24 2 
0.043 2 
0.0043 2 
0.017 2 
0.0097 ' 2 

0.026 2 
0.024 2 
0.032 2 
0.0032 2 
0.011 2 
0 2 
0.028 2 
0.003 2 
O.oi ' 2 
6.018 2 
0.0051 2 
0.003" 2 
0.03 • 2 
0.027" 2 
0.017' ' 2 
0 .017" 2 
0.019 2 
0.017 2 
0.0098 2 
0.015 2 
0.0042 2 

0.0076 2 
0.0026 2 
0.0075 ' 2 

RBC - Region 3 Risk-based Concentration (USEPA, October 2005). 
nc - Region 3 RBC based on noncarcinogenic effects. 

- 2 
- 2 
- 2 

- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 

- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 
- 2 

Region 3 Fish 
Ingestion RBC 

(mg/kg) 

2.70 
0.54 
0.54 
6.76 
0.54 
8.11 
8.11 
0.54 
5.41 
40.56 
40.56 

NV 
5.41 

4.06 

2.70 
0.54 
0.54 
6.76 
0.54 " 
8.11 
8.11 
0.54 
5.41 

40.56' 
' 40.56 

" N V ' 
5.41" 
4.06 

6.0043 
'6.43 
0.0'643 
0.04 

6.66043 
0^00043 ' 

NV 
" 6 . 0 0 4 3 

0.00043" 
4 06 " 

Basis 

nc 
nc 

surr 
nc 

surr 
surr 
nc 

surr 
nc 
nc 
nc 

-
nc 
nc 

nc 
nc 

surr 
nc 

sun-
sun-
nc 

surr 
nc 
nc 
nc 

-
nc 
nc 
ca 
ca 
ca 
ca 
ca 
ca 

ca 
ca 
nc 

surr - An RBC is not available for this chemical. A surrogate chemical was selected for this chemical based on 
structural similarities. 

ca - Region 3 RBC is based on carcinogenic effects. 

Exceeds 
RBC? 

No 
No 
yes 
No 
No 
No 
No 
No 
No 
No 
No 

-
No 
No 

No' 
No 
No 
No 
No 
No 
No 
No 
No' 

" "NO 

_ No^_ 
-

N o ' 
No " 
Yes 

" " No 
Yes 
No 
yes 
Yes' 
No "' 

yes' 
" y e s 

No 

Page 1 of 1 



Table 19 
Selection of Ciiemicals of Potential Concern 

Industrial Worker Receptors Exposed to Volatile Organic Chemicals in Indoor Air 

Analyte 
Indoor Air 

• 1,1,1-Trichloroethane 
1,2,4-Trimethylbenzene 

: 1,3,5-Trimethylbenzene 
1,4-Dichlorobenzene 
Benzene 
Carbon tetrachloride 
Chloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
m & p-Xylenes 
Methylene chloride 
o-Xylene 
Styrene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
[Ambient Air 
Chloromethane 
Dichlorodifluoromethane 

Toluene 
Trichlorofluoromethane 

Detection Range 
(Mg/m3) 

12.51 - 12.51 
3.97-38.76 
9.32 - 9.32 

41.47-961.57 
7.98 - 38.32 
10.7-10.7 
2.68-4.13 
5.44 - 20.28 
11.27-26.87 

39 - 73.67 
4.86 - 4.86 
7.8-18.63 
5.53 - 5.53 

101.66-109.19 
3.16-3.16 
2.63 - 8.4 

Detection Frequency 

1/2 
' 2 / 2 ~ ' " 

1/2 
2 / 2 
2 / 2 
1/2 
2 /2 
2 /2 
2 /2 
2 /2 
1/2 

" 2 / 2 
1/2 
2 /2 
1/2 
2 /2 

Max 

12.51 
38.76' 
9.32' 

961.57 
38.32 
10.70 
4.13 
20.28 
26.87 
73.67 
4.86 
18.63 
5.53 

109.19 
3.16 
8.40 

Region 9 Ambient 
Air PRG (Mg/m3) 

2.30E+03 
6.21E+00 
6.21 E+00 
3.06E-01 
2.49E-01 
1.28E-01 
9.49E+01 
2.09E+02 
1.06E+03 
1.06E+02 
4.09E+00 
1.06E+02 
1.06E+03 
4.02E+02 
1.68E-02 
7.30E+02 

Basis Notes 

_ , 

Exceeds? 

i 
nc 
nc 
nc 
ca 
ca 
ca 
nc 
nc 
nc 
nc 
ca 
nc 
nc 
nc 
ca 
nc 

a 

a 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
yes 
No 
No 
No 
Yes 
No 

1.78^-8.05 
3.26-14.84 
1.43-1.43 
1.57-1.9 

2 / 3 
3 /3 
1/3 
2 / 3 

8.05 
14.84 
1.43 
1.90 

9.49E+01 
2.09E+02 
4.02E+02 
7.30E+02 

ca 
ca 
nc 
nc 

No 
No 
No 
No 

All units are microgram per cubic meter (pg/m''). 
PRG - Preliminary Remediation Goal 

nc - PRG based on noncarcinogenic (systemic) effects 
ca - PRG based on carcinogenic effects 

a - Total xylenes used as a surrogate for m-, o-, & p-xylenes. 



APPENDIX H-2 
COPCs Identified by BERA 



List of COPCs by Medium Based upon the Maximum Detected Concentration. 

Surface Water 

None 

Sediment 

Total PAHs 
Dibenzofuran 

m-Cresol 

o-Cresol 

p-Cresol 

1,2,4-Triniethylbenzene 

1,3,5-Trimethylbenzene 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 
Cyanide* 

Soil 

Tolal PAHs 

Benzene 

Antimony 

Barium 

Cadmium 

Chromium 

Chopper 

Lead 

Manganese 

Mercury 

Selenium 

Silver 

Thallium* 

Zinc 

Cyanide 

Eliminated as a COPC based upon frequency of detection (< 5%). 



APPENDIX I 
Summary of Human Health Risks 



Table 20 
Residential Risk Summary (0-10 feet) 

Reasonable Maximum Exposure 

Equation 
unltlass 
Inonianlcs 

Arsenic 
Lead 
Thallium 

SVOCs 
1-Methylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Benza(a)anthracene 
Benzo(a)pyrene 
Benzo{b)f1uoranthene 
Benzo{k)fluorBnthene 
Chrysene 
Dibenzo(a.h)anlhracene 
Dit>enzofuran 
Fluoranthene 
Fluorene 

Naphthalene 
Phenanthrene 
Pyrene 

VOCs 
1,2,4-Trlchlorobenzene 
1,2.4-Trtmethyl benzene 
1.3.5-Trlmethylbonzene 
Benzene 
Xylenes (total) 

Soil CR 

Notes: 
NA-
CR-
H Q -
H l -

CNS-

CR 
unitless 

1.31E-05 
NA 
NA 

NA 
NA 
NA 

3.96E-05 
3.14E-04 
3.43E-05 
1.63E-06 
3.77E-07 
5.02E-05 

NA 
NA 
NA 

e.61E-06 
NA 
NA 
NA 

NA 
NA 
NA 

1.94E-05 
NA 

5E.04 1 

Not Applicable 
Cancer Risk 
nazdfu Quotient 
Hazard Index 
Central Nervous System 

Total Carcinogenic 

= Ingestion 
unitless 

• 1.19E-05 
NA 
NA 

NA 
NA 
NA 

• 2.81E-05 
• 2.23E-04 
- 2.43E-05 
• 1.16E-06 
• 2.67E-07 
- 3.56E-05 
« NA 

NA 
NA 

• 6.11E-06 
NA 
NA 

• NA 

NA 
• NA 

NA 
- 1.23E-06 
• NA 

• 1 3E-04 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 

M 

Risk 

Dermal Contact 
unitless 

1.18E-0S 
NA 
NA 

NA 
NA 
NA 

1.15E-05 
9.14E-05 
9,97E-06 
4.74E-07 
1.10E-07 
1.46E-05 

NA 
NA 
NA 

2.S0E-06 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

1E-04 

+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
4. 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

hi 

Inhalation 
unitless 

1.72E-09 
NA 
NA 

NA 
NA 
NA 
NA 

1.36E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.82E-05 
NA 

2E-05 

Target Organs 

Skin. Clrculelory 

Systemic 

Respiratory 
Respiratory 

Systemic 

Systemic 
Systemic, Circulatory 

Circulatory 

Respiratory. Systemic 

Systemic 

Systemic. AUrenal 
Systemic, CNS 
Systemic, CNS 

Circulatory 
Systemic. CNS 

Soil HI 

larget Organ Hi 
Respiratory 
Systemic 
CIrcjIstony 
Adrenal 
CNS 
Skin 

TsUI Noncarcinogenic Risk | 

HQ 
unitless 

2.35E-01 
NA 

1.31E-02 

3.74E-02 
5.B9E-01 
1.06E-03 

NA 
NA 
NA 
NA 
NA 
NA 

8.66E-02 
2.77E-03 
2.00E-03 

NA 
1.10E*01 

NA 
4.98E-03 

2.96E-01 
9.29E-01 
2.93E-01 
7.92E-01 
690E-01 

15 1 

1E*01 
lE+OI 
iF*nn 
3E-01 
2E+00 
2E-01 

» Ingestion 
unitless 

2.16E-01 
• NA 

1.31 E-02 

2.74E-02 
4.60E-01 
7.76E-04 

NA 
• NA 

NA 
- NA 

NA 
• NA 

6.35E-02 
2.03E-03 

• 1.47E-03 
NA 

1.19E-01 
• NA 

3.65E-03 

3.79E-02 
1.55E-03 
4.02E-04 
4.57E-02 
1.87E-03 

• I 1.0 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
* 
+ 
+ 

+ 

+ 
+ 
+ 

1*1 

Dennal Contact 
unitless 

1.91 E-02 
NA 
NA 

9.9eE-03 
1.29E-01 
2.82E-04 

NA 
NA 
NA 
NA 
NA 
NA 

2.31 E-02 
7.40E-04 
5.34E-04 

NA 
4.33E-02 

NA 
1.33E-03 

NA 
NA 
NA 
NA 
NA 

0.2 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
* 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

1*1 

Inhalation 
unitless 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.08E*01 
NA 
NA 

2.58E-01 
9.27E-01 
2.92E-01 
7.46E-01 
5.88E-01 

14 
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Table 21 
Risk Summary • Recreational Adult Exposed to Surface Soil 

Reasonable Maximum Exposure 

Equation 
unitless 

Alumimim 
Arsenic 

CadmiLm 
Iron 

Lead 

Mangcinese 
Thalliirn 
Vanadium 
Zinc 
Benzo(ia)anthracen.3 
Benzo03)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

lndenci(1,2,3-cd)pyr«.ne 

Soil CR 

Notes: 
N A -
C R -
H l -

CR 
unitless 

NA 
2.49E-07 

1.13E-11 
NA 

NA 
NA 

NA 
NA 
NA 

1.49E-07 
2.93E-06 
2.83E-07 

7.913 E-09 
1.9l)E-07 

4E:-06 

Not A|>plicable 
Cancer Risl< 
IHazard Index 

Total 
' Ingestion 

unitless 
NA 

1.79E-07 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

5.74E-08 
1.13E-06 
1.09E-07 
3.07E-09 
7.52E-08 

= 1 2E-06 

Zarcinog 
+ 

+ 
+ 
+ 
•I-

+ 
+ 
•f 

+ 

+ 
+ 
•f 

•f 

-1-

hi 

enic Risk 
Dennal 
unitless 

NA 
6.94E-08 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

9.13E-08 
1.80E-06 
1.74E-07 
4.88E-09 
1.20E-07 

2E-06 

+ 

+ 
+ 
+ 
+ 
•I-

+ 
+ 
+ 
+ 

+ 
+ 
+ 
-I-

IH 

Inhalation 
unitless 

NA 
1.09E-10 
1.13E-11 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

2.90E-11 
NA 
NA 
NA 

1E-10 Soil HI 

Total Noncarcinogenic Hazard 
HQ 

unitless 
5.06E-04 

1.29E-03 
1.03E-04 

4.32E-03 
NA 

2.01E-04 

6.60E-05 
2.66E-04 
7.82E-05 

NA 
NA 
NA 

NA 
NA 

0.006 

= 

= 

= 1 

Ingestion 
unitless 
4.85E-04 
9.30E-04 
6.89E-05 
4.32E-03 

NA 
1.26E-04 
6.60E-05 
2.66E-04 
7.82E-05 

NA 
NA 
NA 
NA 
NA 

0.01 

+ 

•I-

• I -

+ 
+ 
+ 
+ 
+ 
+ 
• I -

+ 
+ 
+ 
+ 
-I-

hi 

Dermal 
unitless 

NA 
3.60E-04 
3.37E-05 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0004 

+ 

+ 
•I-

+ 
+ 
•f 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-I-

hi 

Inhalation 
unitless 
2.06E-05 

NA 
1.61E-08 

NA 
NA 

7.52E-05 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

8E-05 

9/6/2007 
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Table 22 
Risic Summary - Recreational Adolescent Exposed to Surface Soil 

Reasonable Maximum Exposure 

Equation 

unitless 

Aluminum 

Arsenic 

Cadmium 
Iron 
Lead 
Manganese 
Thallium 

Vanadium 

Zinc 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

lndeno( 1,2,3-cd)pyrene 

Soil CR 

Notes: 

N A -

C R -

H l -

CR 

unitless 

NA 

1.16E-07 

6.74E-12 
NA 
NA 
NA 
NA 

NA 

NA 

4.67E-08 
9.20E-07 

8.89E-08 
2.50E-09 

6.12E-08 

1E-06 

Not Applicable 
Cancer Risk 
Hazard Index 

Total Carcinog 

> Ingestion + 

unitless 
NA + 

1.07E-07 + 

NA + 
NA + 
NA + 
NA + 

= NA + 

= NA + 

NA + 

3.42E-08 + 

6.73E-07 + 
6.50E-08 + 
1.83E-09 + 

4.48E-08 + 

= 1 9E-07 l + l 

enic Risk 

Dermal 

unitless 
NA 

9.54E-09 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.26E-08 
2.47E-07 

•2.39E-08 
6.71E-10 
1.65E-08 

3E-07 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
-I-

+ 
+ 
-I-

+ 

Inhalation 

unitless 

NA 
6.52E-11 
6.74E-12 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
1.73E-11 

NA 

NA 
NA 

9E-11 Soil HI 

Total Noncarcinogenic Hazard 

HQ 

unitless 
7.;i3E-04 

1.SI2E-03 
1 .;i3E-04 

6.^t3E-03 
NA 

3.00E-04 

9.(l3E-05 
3.96E-04 

1.17E-04 

NA 
NA 

NA 
NA 

NA 

l).009 

• Ingestion + 

unitless 

7.23E-04 + 

1.39E-03 + 
1.03E-04 + 

6.43E-03 + 
= NA + 

1.88E-04 + 

9.83E-05 + 
3.96E-04 + 

= 1.17E-04 + 

NA + 
NA + 

= NA + 
= NA + 

NA + 

= 1 0.009 1+1 

Dermal 
unitless 

NA 
5.36E-04 
5.03E-05 

NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

0.001 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
•t-

+ 
+ 
+ 
+ 
+ 

hi 

Inhalation 

unitless 

3.07E-05 
NA 

2.40E-08 

NA 
NA 

1.12E-04 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

1E-04 
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Table 23 
Risk Summary - Recreational Child Exposed to Surface Soil 

Reasonable Maximum Exposure 

Equation 

unitless 
AlumiriLim 

Arseni: 

Cadmium 
Iron 
Lead 
Mange nese 
Thallium 
Vanadium 
Zinc 
Benzo ;<i)anthracenii 

Benzo ;a)pyrene 

Benzo ;ti)f1uorantherie 

Benzo >;)fluorantherii3 
lndenc(1,2,3-cd)pyrsne 

Soil CR 

Notes: 

N A -

C R -

H l -

Total Carcinogenic Risk 

CR 
unitless 

NA 

1.4()E-06 

1.2:'E-11 
NA 
NA 
NA 
NA 
NA 
NA 

S.ft'lE-O? 

1.1!iE-05 

1.1-£-06 
3 . I : : E - 0 8 

7.6f;E-07 

2E:-OS 

Not A(>plicable 
Cancer Risk 
HazanJ Index 

s Ingestion + 
unitless 

NA + 

1.34E-06 + 

NA + 
NA + 

= NA + 
NA + 
NA + 
NA + 
NA + 

4.28E-07 + 
8.44E-06 + 

8.15E-07 + 

2.29E-08 + 
5.61E-07 + 

= 1 1E-05 l+ l 

Dermal 
unitless 

NA 
1.18E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.56E-07 
3.07E-06 
2.96E-07 
8.34E-09 
2.04E-07 

4E-06 

• 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-1-

-I-

-I-

+ 
• 1 -

+ 

J^L 

Inhalation 
unitless 

NA 
1.23E-10 
1.27E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.25E-11 
NA 

NA 

NA 

2E-10 Soil HI 

HQ 
unitless 

1.82E-02 

3.78E-02 

2.86E-03 
1.61E-01 

NA 
5.14E-03 
2.46E-03 
9.92E-03 
2.92E-03 

NA 

NA 

NA 
NA 

NA 

0.22 

Total Noncarcinog 
3 Ingestion 

unitless 
1.81 E-02 
3.47E-02 
2.57E-03 
1.61 E-01 

NA 
4.71 E-03 
2.46E-03 
9.92E-03 
2.92E-03 

NA 
NA 
NA 

NA 

NA 

= 1 0.2 

+ 

+ 
•I-

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

J^L 

Bnic Hazard 

Dermal 
unitless 

NA 
3.07E-03 
2.88E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.003 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
•I-

+ 
+ 
+ 
+ 
+ 
•I-

+ 

hi 

Inhalation 
unitless 
1.16E-04 

NA 
9.03E-08 

NA 
NA 

4.21 E-04 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

4E-04 
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Table 24 
Adult Swimmer Risk Summary 

Reasonable Maximum Exposure 

Equation 
unitless 

Iron 
Manganese 
Vanadium 
1-Methylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dlbenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
Methylene chloride 
Xylenes (total) 

Sediment CR 

Notes: 
NA-
C R -
H l -

CR 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

4.29E-06 
3.10E-05 
1.63E-06 
2.07E-07 
3.83E-08 
2.06E-06 

NA 
NA 

5.74E-07 
NA 
NA 

5.49E-12 
NA 

4E-05 

Not Applicable 
Cancer Risk 
Hazard Index 

Total Carcinogenic 

= 

< 

Ingestion 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

2E-09 
1E-08 
SE-IO 
8E-11 
1E-11 
8E-10 

NA 
NA 

2E-10 
NA 
NA 

5E-12 
NA 

2E-08 

+ 

-I-

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-1-

-I-

+ 
+ 
+ 
+ 
+ 

+ 

hi 

Risk 

Dermal Contact 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

4.29E-06 
3.10E-05 
1.63E-06 
2.07E-07 
3.83E-08 
2.06E-06 

NA 
NA 

5.74E-07 
NA 
NA 
NA 
NA 

4E-05 

Total Noncarcinogenic Risk 

^_ 

— 

HQ 
unitless 

1.18E-05 
8.45E-07 
1.28E-06 

NA 
3.64E-02 
1.07E-03 

NA 
NA 
NA 
NA 

— 

— 

— 

Sediment HI j ^ " 

NA 
NA 

7.49E-04 
9.75E-04 

NA 
9.92E-03 
3.86E-05 
2.85E-08 
6.77E-09 

0.05 

= 

m 

Ingestion 
unitless 

1.18E-05 
8.45E-07 
1.28E-06 

NA 
1.80E-05 
4.05E-07 

NA 
NA 
NA 
NA 
NA 
NA 

2.84E-07 
3.70E-07 

NA 
3.77E-06 
4.83E-07 
2.85E-08 
6.77E-09 

4E-05 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
• ¥ 

+ 
+ 
+ 
+ 
+ 

hi 

Dermal Contact 
unitless 

NA 
NA 
NA 
NA 

3.64E-02 
1.07E-03 

NA 
NA 
NA 
NA 
NA 
NA 

7.49E-04 
9.75E-04 

NA 
9.92E-03 
3.81 E-05 

NA 
NA 

0.05 
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Table 25 
Adolescent Swimmer Risk Summary 

Reasonable Maximum Exposure 

Equation 
unitless 

Iron 
Mangansse 
Vanadium 
1-Methy naphthalene 
2-M6thy naphthalene 
Acenaptilhene 
Ben2o(a).anthracene 
Benzo(a)pyrene 
Benzo(b)-1uorarthenti 
Ben2o(k )(luorenthe If! 
Chrysene 
Dibenzo(a,h)anihrac(!ne 
Fluorantlene 
Fluorenti 
IndenoC,2,3-cd)pyrere 
Naphthalene 
Pyrene 
Methylene chloride 
Xylenes (total) 

Sediment CR 

Notes: 
K A -
CR-
H l -

CR 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

1 82E-06 
1 32E-05 
6 93E-07 
8 81E-08 
1 63E-08 
8 75E-07 

NA 
NA 

2 44E-07 
NA 
NA 

327E-12 
NA 

2E-05 

Not Applicable 
Cancer Risk 
Hazard Index 

Total Carcinogenic 
= Ingestion + 

unitless 

" NA + 
- NA + 
• NA + 

NA + 
= NA + 

NA + 
1E-09 + 

• 7E-09 + 
4E-10 + 

• 5E-11 + 
= 9E-12 + 

5E-10 + 
NA + 

• NA + 
1E-10 + 

= NA + 
» NA + 
* 3E-12 + 

NA + 

9E-09 1 + 

Risk 
Dennal Contact 

unitless 

NA 
NA 
NA 
NA 
NA 
NA 

2E-06 
1E-05 
7E-07 
9E-08 
2E-08 
9E-07 

NA 
NA 

2E-07 
NA 
NA 
NA 
NA 

2E-05 Sediment HI 

Total Noncarcinogenic Risk 
HQ 

unitless 

1.76E-05 
1.26E-06 
1.90E-06 

NA 
3.87E-02 
1.13E-03 

NA 
NA 
NA 
NA 
NA 
NA 

7.96E-04 
1.()4E-03 

NA 
1.05E-O2 
4.12E-05 
4.24E-08 
1.01E-08 

0.05 

= Ingestion + 
unitless 

1.76E-05 + 
1.26E-06 + 
1.90E-06 + 

NA + 
2.67E-05 + 
O.OOE+00 + 

NA + 
• NA + 

NA + 
NA + 

= NA + 
NA + 

4.24E-07 + 
5.51 E-07 + 

= NA + 
5.61 E-06 + 
7.19E-07 + 
4.24E-08 + 

• 1.01E-08 + 

6E-05 +1 

Demnai Contact 
unitless 

NA 
NA 
NA 
NA 

4E-02 
1E-03 

NA 
NA 
NA 
NA 
NA 
NA 

8E-04 
1E-03 

NA 
1E-02 
4E-05 

NA 
NA 

0.05 
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Table 26 
Adult Wader Risk Summary 

Reasonable Maximum Exposure 

Equation 
unitless 

Iron 
Manganese 
Vanadium 
1-Methylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fIuoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
Methylene chloride 
Xylenes (total) 

Sediment CR 

Notes: 
NA-
C R -
H l -

Total Risk 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

4.29E-06 
3.10E-05 
1.63E-06 
2.07E-07 
3.83E-08 
2.06E-06 

NA 
NA 
NA 

5.75E-07 
NA 
NA 

5.49E-12 
NA 

4E-05 

Not Applicable 
Cancer Risk 
Hazard Index 

Total Carcinogenic 

= 

" C 

Ingestion 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

3.26E-09 
2.35E-08 
1.24E-09 
1.57E-10 
2.91 E-11 
1.56E-09 

NA 
NA 
NA 

4.36E-10 
NA 
NA 

5.49E-12 
NA 

3E-08 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

h 

Risk 

Demnal Contact 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

4.29E-06 
3.10E-05 
1.63E-06 
2.07E-07 
3.83E-08 
2.06E-06 

NA 
NA 
NA 

5.74E-07 
NA 
NA 
NA 
NA 

4E-05 Sediment HI 

Total Noncarcinogenic Risk 

Total Hazard 
unitless 

2.37E-05 
8.45E-07 
1.28E-06 

NA 
3 64E-02 
1.07E-03 

NA 
NA 
NA 
NA 
NA 
NA 

1.73E-04 
7.49E-04 
9.75E-04 

NA 
9.92E-03 
8.29E-07 
2.85E-08 
6.77E-09 

0.05 

= 

X 

Ingestion 
unitless 

2.37E-05 
8.45E-07 
1.28E-06 

NA 
1.80E-05 
2.19E-09 

NA 
NA 
NA 
NA 
NA 
NA 

6.58E-08 
3.29E-09 
3.29E-09 

NA 
3.77E-06 
4.83E-07 
2.85E-08 
6.77E-09 

5E-05 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

hi 

Dermal Contact 
unitless 

NA 
NA 
NA 
NA 

3.64E-02 
1.07E-03 

NA 
NA 
NA 
NA 
NA 
NA 

1.73E-04 
7.49E-04 
9.75E-04 

NA 
9.92E-03 
3.46E-07 

NA 
NA 

0.046 
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Table 27 
Adolescent Wader Risk Summary 
Reasonable Maximum Exposure 

Equation 
unitless 

Iron 
Manganese 
Vanadium 
l-Methylnaphtl-ialene 
2-Methylnuphthalene 
Acenaph;tiene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(k)[luoranthene 
Chrysenti 
Dibenzo(a,h)anthracerie 
FluoranU-ione 
Fluorene 
Indenod ,2,3-cd)pyrenij 
Naphthalene 
Pyrene 
Methylene chloride 
o-Xylene 
sec-Butyl benzene 
Styrene 
Xylenes It Dial) 

Sediment CR 

Notes: 
NA-
CR-
H l -

CR 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

2E-06 
1E-05 
7E-07 
9E-08 
2E-08 
9E-07 

NA 
NA 

2E-07 
NA 
NA 

3E-13 
NA 
NA 
NA 
NA 

2E-05 

Not Applicable 
Cancer Risk 
Hazard Index 

= 

s 

rotal Carcinogenic 

Ingestion + 
unitless 

NA + 
NA + 
NA + 
NA + 
NA + 
NA + 

2E-09 + 
1E-08 + 
7E-10 + 
9E-11 + 
2E-11 + 
9E-10 + 

NA + 
NA + 

3E-10 + 
NA + 
NA + 

3E-13 + 
NA + 
NA + 
NA + 
NA + 

2E-08 1 + 

Risk 

Dermal Contact 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

2E-06 
1E-05 
7E-07 
9E-08 
2E-08 
9E-07 

NA 
NA 

2E-07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2E-05 1 Sediment HI 

Total Noncarcinogenic Risk 

HQ 
unitless 

4E-05 
3E-06 
4E-06 

NA 
4E-02 
1E-03 

NA 
NA 
NA 
NA 
NA 
NA 

8E-04 
1E-03 

NA 
1E-02 
4E-05 
3E-09 
1E-09 
5E-09 
1E-09 
1E-08 

0.05 1 

= Ingestion + 
unitless 

•> 3.53E-05 + 
2.52E-06 + 
3.80E-06 + 

• NA + 
5.35E-05 + 
O.OOE+00 + 

NA + 
NA + 

- NA + 
» NA + 
a NA + 
= NA + 
• 8.47E-07 + 
» 1.10E-06 + 
- NA + 

1.12E-05 + 
- 7.19E-07 + 

3.26E-09 + 
9.79E-10 + 

• 4.90E-09 + 
9.79E-10 + 
1.01E-08 + 

» 1E-04 1 + 

Dennal Contact 
unitless 

NA 
NA 
NA 
NA 

4E-02 
1E-03 

NA 
NA 
NA 
NA 
NA 
NA 

8E-04 
1E-03 

NA 
1E-02 
4E-05 

NA 
NA 
NA 
NA 
NA 

0.052 
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Table 28 
Industrial Worker Risk Summary 
Reasonable Maximum Exposure 

Equation 
Units 
Inorganics 

Arsenic 
SVOCs 

Benzo(a)pyrene 

Notes; 

Soil CR 

NA-
CR-
H l -

SVOC-

Carcinogenic Risk 
CR = Ingestion + Dermal + 

unitless unitless unitless 

lE-Oe "J= 9.58E-07 + 2.00E-07 + 

2E-67 = 2.31E-07 + NA + 

1E-06 = 1E-06 +1 2E-07 + 

Not Applicable 
Cancer Risk 
Hazard Index 
Semivolatile organic compound 

Inhalation 
unitless 

3.03E-10 

3.07E-12 

3E-10 Soil HI 

HI 
unitless 

7.20E-03 

NA 

0.007 

= 

> 

J=L 

Noncarcinogenic Hazard 
Ingestion + Dermal 
unitless unitless 

5.96E-03 + 1.24E-03 

NA + NA 

0.01 l + l 0.001 

+ 

+ 

+ 

H 

Inhalation 
unitless 

NA 

NA 

NA 
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Table 29 
Industrial Worker Indoor Air Risk Summary 

Reasonable Maximum Exposure 

1.2 4-Trimethylbenzene 
1.3 5-Trimethylt)enzene 
1,4-Dichlorobenzene 
Benzene 
Cailaon tetrachloride 
Methylene chloride 
Trichloroethylene 

Notes: 

kirCR 

Carcinogenic Risk 
unitless 

NA 
NA 
NA 

2.92E-05 
1.57E-05 
2.24E-07 
3.53E-05 

8E-05 

NA - Not Applicable 
CR - Cancer Risk 
HQ - Hazard Quotient 
H l - Hazard Index 

Target Organs 

Systemic, CNS 
CNS 

Systemic 
Circulatory 

CNS 
Systemic, CNS 

Air HI 

Target Organ HI 
Circulatory 

CNS 
Systemic 

Noncarcinogenic Hazard 
unitless 
1.77E+00 
4.27E-01 
3.29E-01 
3.50E-01 

NA 
4.44E-04 
2.17E-02 

3 

4E-01 
2E+00 
3E+00 
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Table 30 
Maintenance Worker Risk Summary 

Reasonable Maximum Exposure 

Equation 
UniU 

Arsenic 
Lead 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
lndeno(1,2,3-cd)pyrene 

Soil CR 

Notes: 
NA-
C R -
H Q -
H l -

Carcinogenic Risk 
CR a 

unitless 
1.39E-07 

NA 
5.9E-08 
1.2E-06 
1.1 E-07 
7.5E-08 5 

2E^6 1= 1 

Not Applicable 
Cancer Risk 
Hazard Quotient 
Hazard Index 

Ingestion + 
unitless 
1.15E-07 + 

NA + 
3.17E-08 + 
6.37E-07 + 
5.89E-08 + 
4.06E-08 + 

9E-07 1 +1 

Dermal 
unitless 
2.40E-08 

NA 
2.72E-08 
5.47E-07 
5.05E-08 
3.48E-08 

7E-07 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

hi 

Inhalation 
unitless 
6.98E-11 

NA 
NA 

1.63E-11 
NA 
NA 

9E-11 Soil HI 

Noncarcinogenic Hazard 
HQ 

unitless 
8.65E-04 

NA 
NA 
NA 
NA 
NA 

0.0009 

a Ingestion + Demial 
unitless unitless 

= 7.16E-04 + 1.49E-04 
NA + NA 
NA + NA 

= NA + NA 
NA + NA 
NA + NA 

= 1 0.0007 1 +1 0.0001 

* 

+ 
+ 
+ 
+ 
+ 
+ 

hi 

Inhalation 
unitless 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

9/6/2007 
l:\misc_N_T\Risk 2007\NSP\July 2007 HHRA Revision\Comments of July Revlsions\August 2007 Report Files\MWRC082807 

^ gUi^ 

file://l:/misc_N_T/Risk


^ ^ 

Table 31 

Construction Worker Risk Summary 

Reasonable Maximum Exposure 

Equalion 

Units 

Ino rgan ic i 

Arsenic 

LSBd 

Mangunoie 

VanaOiuT' 

svoc< 
I Msl r / l raphlhalene 

2-Metnyiraphthalene 

Acenaphthene 

AcenepMliyiena 

Benzciia)anthracene 

Benzcka)|)yrene 

Benzc Pllluoranthena 

iBenzc'/lcrf'uofanlhene 

Chrysene 

Diben£o,ji.h)anthracene 

Dibenzpfiiran 

Fluprantnene 

Fluorene 

IndenoC,2,3-<x))pyrene 

Naphihaliina 

Pyrene 

V O C i 

1.2,3-Tnnethylbenzone 

1.2.4-Tncnlorob9nzene 

1,2,4-TririetflyilJenzene 

1,3.5.TrinethylbenZBne 

Benzitrw 

Ethylberu ene 

n-But/l tmnzene 

p-lsoprppylloluene 

seoBuh' l benzene 

Toluene 

Xylenes (tolal) 

Soil CR 

Notes: 

N A -

C : R -

hQ-
h l -

C N S -

Carcinog«<ic Ri*k 

CR 

unitMss 

338E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.05E-06 

5.07E-05 

3.08E-06 

3.82E-07 

6.31f;-08 

7.59F.-06 

NA 

NA 

NA 

2.78E-06 

NA 

NA 

NA 

NA 

NA 

NA 

1.22E-06 

N ^ 

NA 

N ^ 

NA 

NA 

NA 

76^15 

Not Applicable 

CanciarRisk 

Hazard Quolian 

Hazard Index 

Conlral Nervou 

= Ingestion 

unitless 

3.12E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.74E-06 

4.13E-05 

2.51 E-06 

3.11E-07 

5.14E-08 

6.18E-06 

NA 

NA 

NA 

2.26E-06 

NA 

NA 

NA 

NA 

NA 

NA 

3.83E-08 

NA 

NA 

NA 

NA 

NA 

NA 

= 1 6E-05 

I 

s System 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

hi 

Dormal 

unitless 

1.73E-08 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.31 E-06 

9.41 E-06 

5.72E-07 

7.09E-08 

1.17E-08 

1.41E-06 

NA 

NA 

NA 

5.16E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1E-05 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

M 

InhalaUon 

unitless 

8.32E-09 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.62E-06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.t9E-06 

NA 

NA 

NA 

NA 

NA 

NA 

1E-06 

Target O r g a n * 

Skin. Circulatory 

CNS 

Skin 

Respiratory 

Respiratory 

SyslamK 

SyslemK 

Systemic, Circulatory 

Circulatory 

Respiratory. Systemic 

Systemic 

Systemic. Adrenal 

Systemic CNS 

Systemic. CNS 

Circulatory 

Systemic. Teratology 

Systemic 

Systemic 

SyslemK. CNS 

Systemic, CMS 

Soi l HI 

Target Organ HI 

Respiratory 

Orculatoiy 

Systemic 

Adrenal 

CNS 

Teratology 

Skin 

Nanc»rc inog f n ic Hazard 

HQ 

uniUess 

5.13E-C2 

NA 

1.92E-01 

1.45E-02 

8.13E-02 

1.51 E+00 

2.55E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.96E-01 

2.80E-O3 

2.B5E-03 

SA 

3.07=401 

5.23E-03 

SA 

1 13E+00 

2.90E-O1 

1.66E-01 

3.67E-01 

2.90E-02 

4.78E-03 

NA 

4.0SE-03 

2.41 E-02 

1.igE400 

M 

3Et01 

4E-01 

3E t01 

1E+00 

2EtOO 

3E-02 

IE-02 

= Ingestion 

unitless 

4.86E-02 

NA 

7.11E-03 

1.45E-02 

= 6.62E-02 

1.29EtO0 

= 2.08E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.60E-01 

= 2.28E-03 

= 2.32E-03 

NA 

= 1.89E-01 

4.26E-03 

NA 

= 8.54E-02 

= 2.72E-04 

= 1.27E-04 

= f.22E-02 

= 1.48E-03 

= 4.78E-03 

NA 

= 4.05E-03 

= 5.43E-05 

= 2.13E-03 

= 1 2 

+ 

in 

Oemial 

unitless 

2.69E-03 

NA 

NA 

NA 

1.51E-02 

2.26E-01 

4.74E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

364E-02 

5.20E-04 

5.29E-04 

NA 

4.30E-02 

9.71 E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.3 

+ 

hi 

Inhalation 

unitless 

NA 

NA 

185E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.05E+01 

NA 

NA 

1 04Et00 

2.90E-01 

1 65E-01 

3 556-01 

276E-02 

NA 

NA 

NA 

2 40E-02 

1 I9EtOO 

34 
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Table 32 
Subsistence Fisher Risk Summary 
Reasonable Maximum Exposure 

Shorthead Redhorse & Walleye 
1 -Methylnaphthalene 

Smelt 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(e)pyrene 
Dit)enzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Fish CR 
Notes: 

NA - Not Applicabli 
CR - Cancer Risk 
HI - Hazard Index 

Carcinogenic Risk 
unitless 

NA 

5.90E-05 
5.21 E-05 
6.60E-06 

NA 
9.03E-06 
2.64E-06 

1E-04 

3 

Fish Hi 

Noncarcinogenic Hazard 
unitless 

0.01 

NA 
NA 
NA 
NA 
NA 
NA 

0.01 
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Table 33 
Residential Risk Summary (0-1 feet) 

Reasonable IMaximum Exposure 

Chemical 

Inorganicii 
[ Arsenic 

Lead 
SVOCs 

Ben20(a)|5yrene 

Soil CR 

Notes: 
N A -
C R -
H Q -
H l -

Total Carcinogenic Risk 

Total Risk = 

9.47E-06 
NA 

2.93E-06 

1E-05 

Not Applicable 
Cancer Risk 
Hazard Quotior 
IHazard Index 

s 

= 

t 

Ingestion Dermal Contact 

8.61 E-06 + 8.58E-07 
NA + NA 

2.08E-06 + 8.53E-07 

1E-05 l + l 2E-06 

+ Inhalation 

+ 1.25E-09 
+ NA 

+ 1.27E-11 

1+ 1 1E-09 Soil HI 

Total Noncarcinogenic Risk | 

Total HaTWd = 

1.70E-01 
NA 

NA 

0.2 

s 

-

-[ 

Ingestion + Dermal Contact 

1.56E-01 + 1.38E-02 
NA -I- NA 

NA + NA 

0.2 1 4-1 0.01 

+ Inhalation 

+ NA 
+ NA 

+ NA 

1*1 NA 
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Table 34 
Residential Risk Summary (0-3 feet) 

Reasonable Maximum Exposure 

Equation 
unitless 

Inorganics 
Arsenic 
Lead 

SVOCs 
1 -Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)1luoranthene 
Benzo(k)l)uoranthene 
Oibenzo(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyr8ne 
Naphthalene 
Pyrene 

VOCs 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Benzene 

Soil CR 

Notes: 
NA-
CR-
HQ-
H l -

Total Risk 
unitless 

9.65E-06 
NA 

NA 
2.19E-05 
2.60E-04 
2.17E-05 
6.81E-07 
1.23E-05 

NA 
5.47E-06 

NA 
NA 

NA 
NA 

2.62E-06 

3E-04 

Not Applicable 
Cancer Risk 
Hazard Quotie 
Hazard Index 

ToUl 
= Ingestion 

unitless 

• 8.78E-06 
NA 

• NA 
- 1.55E-05 
- 1.84E-04 
- 1.54E-05 
• 4.83E-07 
« 8.70E-06 

NA 
- 3.88E-06 

NA 
NA 

NA 
« NA 
" 1.66E-07 

-1 2E-04 

It 

Carcinogenic Risk 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

> [ 

Dermal Contact 
unitless 

8.74E-07 
NA 

NA 
6 36E-06 
7.55E-05 
6.31E-06 
1.98E-07 
3.57E-06 

NA 
1.59E-06 

NA 
NA 

NA 
NA 
NA 

9E-05 

+ 

+ 
+ 

4-

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

hi 

Inhalation 
unitless 

1.27E-09 
NA 

NA 
NA 

1.12E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

2.45E-06 

2E-06 Soil HI 

ToUl Noncarcinogenic Risk 
Total Hazard 

unitless 

1.73E-01 
NA 

4.14E-03 
NA 
NA 
NA 
NA 
NA 

1.15E-03 
NA 

3.80E-01 
2.73E-03 

2.01E-01 
8.92E-03 
1.07E-01 

0.9 

= Ingestion 
unitless 

1.59E-01 
NA 

• 3.03E-03 
• NA 
" NA 

NA 
• NA 
- NA 
• 8.46E-04 

NA 
• 4.13E-03 

2.00E-03 

» 3.35E-04 
• 1.23E-05 
» 6.17E-03 

- 1 0.2 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

IH 

Dermal Contact 
unitless 

1.41E-02 
NA 

1.10E-03 
NA 
NA 
NA 
NA 
NA 

3.08E-04 
NA 

1.50E-03 
7.29E-04 

NA 
NA 
NA 

0.02 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

]* [ 

Inhalation 
unitless 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.75E-01 
NA 

2.00E-01 
8.91 E-03 
1.01 E-01 

0.7 
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Table 35 

Residential Risic Summary (0-10 feet) 

Central Tendency Evaluation 

Equal on 

Units 

,Inorganics 

Arearic 

Laad 

Thallium 

S V O C . 

I-Meihylnapnihaleno 

1 2.Melhylnapn:balene 

Aci^r^aphtheiv) 

Beiizo(a)Einti'acene 

Benzo(a)F'yr9nB 

I 8eii20lb)t ucranthene 

Benzo(k}f ucranthene 

Chrysene 

Dibenzo(& h uinthracene 

DitenzolLraT 

Fluofjnth-anj 

Fluorene 

ln(l9no(1,.?,:-cd)pyrenB 

NajIMhalenc 

Phenanth'arm 

Pyrene 

VOCs 

•-,2 4-TricnlcrijbenzenB 

1,2,4-Tnrrietnylbenzene 

1,3.5-Tnmanylbenzene 

Benzene 

Xylenes (lotai) 

lUCR 

Nolo;,. 

N A -

C R -

H Q -

H l -

C N S -

CR 

unitlass 

4.24E-06 

NA 

NA 

NA 

NA 

NA 

7.78E-06 

6.53E-05 

6.93E-06 

3.38E-07 

7.46e-Q8 

1.08E-05 

NA 

NA 

NA 

1 83E-06 

NA 

NA 

NA 

NA 

• NA 

NA 

294E-07 

NA 

1E-04 

Not Applicable 

Cancer Risk 

Hazard Ouolien 

Hazani Index 

Central Nervou 

= 

= 

— 

-

-

sSy, 

Total 

Ingestion 

unitless 

4.10E-06 

NA 

NA 

NA 

NA 

NA 

6.79E-06 

5.70E-05 

6.0SE-06 

2.96E-07 

6.51 E-08 

9.42E-06 

NA 

NA 

NA 

1.59E-06 

NA 

NA 

NA 

NA 

NA 

NA 

2.94E-07 

NA 

9E-0S 

tern 

Carcinogenic Risk 

* 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

*• 
+ 

+ 

+ 

+ 

+ 

+ 
* 

IH 

Demial Contact 

unitlass 

1.45E-07 

NA 

NA 

NA 

NA 

NA 

9.91 E-07 

a.31E-06 

ft.&3E-07 

4.31 E-08 

9.50E-O9 

1.37E-06 

NA 

NA 

NA 

2.33E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1E-05 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

hi 

Inhalation 

unit ess 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.61E-10 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.01E-15 

NA 

4E-10 

Target Organs 

Skin, Circulatory 

Systemic 

Respiratory 

Respiratory 

SyslemK 

Systemk: 
Systemic. Circulatory 

Circulatory 

Respiratory, Systemic 

Systemic 

Systemic. Adrenal 

SyslemK, CNS 

Systemic. CNS 

Circulalory 

Systemic. CNS 

Soil HI 

Target Organ HI 

Respiratory 

Systemic 

Circulatory 

Adrenal 

CNS 

Skin 

T o u t Noncarc inogenic Risk 

HQ 

uiiilless 

9..t8E-02 

NA 

6.:26E-02 

7.38E-03 

1.OE-01 

2.36E-03 

NA 

NA 

NA 

NA 

NA 

NA 

1.71 E-02 

6.73E-03 

4.64E-03 

NA 

2.76E+O0 

NA 

1.20E-03 

3.52E-01 

2.64E-01 

66OE-01 

2.69E-01 

1.36E-01 

5 

3E-KI0 

•lE+00 

4E-01 

4E-01 

lE-KX) 

9E-02 

Ingestion 

~ unitless 

9.16E-02 

• NA 

6.26E-02 

6.88E-03 

1.29E-01 

2.32E-03 

• NA 

• NA 

NA 

• NA 

NA 

• NA 

1.4g£-02 

5.87E-03 

» 4.0SE-03 

« NA 

1.55E-02 

NA 

1.06E-O3 

9.87E-03 

4.82E-04 

8.80E-04 

• 1.34E-02 

1.86E-03 

= 1 0.4 

* 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• t -

+ 

+ 

+ 

+ 

+ 

+ 

hi 

Dennaf Contact 

unitless 

3.24E-03 

NA 

NA 

1.00E-03 

1.44E.02 

3.38E-04 

NA 

NA 

NA 

NA 

NA 

NA 

2.17E-03 

3.S5E-04 

5.90E-04 

NA 

2.26E-03 

NA 

1.53E-04 

NA 

NA 

NA 

NA 

NA 

0 0 3 

* 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

*-
+ 

+ 

+ 

+ 

+ 

+ 

* c 

Inhalation 

unitless 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.74EtOO 

NA 

NA 

3.42E-01 

2.64E-01 

5.59E-01 

2.56E-01 

1.34E-01 

4 
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Table 36 
Residential RIsIt Summary (0-3 feet) 

Central Tendency Evaluation 

Equation 
Units 

Inorganics 
Arsenic 
Lead 

SVOCs 
1 -Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dlbenzo(a,h)anthracane 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Pyrene 

VOCs 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Benzene 

Soil CR 

Notes: 
NA-
CR-
HQ-
H l -

Total Carcinogenic Risk 
CR 

unitless 

2.93E-06 
NA 

NA 
3.07E-06 
3.71E-05 
3.26E-06 
1.05E-07 
2.10E-06 

NA 
8.22E-07 

NA 
NA 

NA 
NA 

5.10E-07 

5E-0S 

Not Applicable 
Cancer Risk 
Hazard Quotier 
Hazard Index 

= Ingestion 
unitless 

- 2.83E-06 
• NA 

NA 
" 2.68E-06 
» 3.24E-05 
- 2.84E-06 
• 9.19E-08 
• 1.83E-06 

NA 
• 7.17E-07 
• NA 

NA 

NA 
NA 

• 3.12E-08 

• 1 4E-05 

t 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

hi 

Dermal Contact 
unitless 

1.00E-07 
NA 

NA 
3.91 E-07 
4.73E-06 
4.15E-07 
1.34E-08 
2.67E-07 

NA 
1.05E-07 

NA 
NA 

NA 
NA 
NA 

6E-06 

+ 

+ 
+ 

+ 
+ 
-t-

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

hi 

Inhalation 
unitless 

4.27E-10 
NA 

NA 
NA 

2.05E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

4.78E-07 

5E-07 Soil HI 

Total Noncarcinogenic Risk 
HQ 

unitless 

7.45E-02 
NA 

1 14E-03 
NA 
NA 
NA 
NA 
NA 

3.09E-04 
NA 

1.19E-01 
7.03E-O4 

6.76E-02 
3.12E-03 
3.49E-02 

0.3 

= Ingestion 
uniUess 

6.33E-02 
NA 

6.58E-04 
NA 
NA 
NA 

• NA 
NA 

1.79E-04 
NA 

9.00E-04 
4.07E-04 

7.84E-05 
2.98E-06 
1.43E-03 

" 1 0.07 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

1*1 

Dermal Contact 
unitless 

1.12E-02 
NA 

4.79E-04 
NA 
NA 
NA 
NA 
NA 

1.30E-04 
NA 

6.55E-04 
2.96E-04 

NA 
NA 
NA 

0.01 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

\*\ 

Inhalation 
unitless 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.18E-01 
NA 

6.75E-02 
3.12E-03 
3.35E-02 

0.2 
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Table 36 
Residential Risk Summary (0-1 feet) 

Reasonable Maximum Exposure 

Ctiemical 

Inorganicii 
Arsenic 
Lead 

SVOCs 
Benzo(a)|)yrene 

Soil CR 

Notes: 
N A -
C R -
H Q -
H l -

Total Carcinogenic iVsk 

Total Risk > 

3.62E-06 
NA 

9.69E-07 

5E46 

Not Applicable 
Cancer Risk 
Hazard Quotier 
Hazard Index 

a 

s 

It 

Ingestion Dermal Contact 

3.50E-06 + 1.24E-07 
1 ^ + NA 

8.46E-07 + 1.23E-07 

4E-06 1+ 1 2E-07 

+ Inhalation 

+ 5.27E-10 
+ NA 

+ 5.35E-12 

1+ 1 5E-10 Soil HI 

Total Hazard 

8.09E-02 
NA 

NA 

0.1 

s 

' 

' [ 

Total Noncarc 

Ingestion + 

7.82E-02 + 
NA + 

NA + 

0.1 1*1 

nogenic Risk 

Dermal Contact 

2.76E-03 
NA 

NA 

0.00 

+ 

+ 
+ 

-f 

]*I 

inlialation 

NA 
NA 

NA 

NA 

9/24/2007 
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Table 38 
Construction Worker Risk Summary 

Reasonable Maximum Exposure 

Equation 
Units 

Inoroanics 
Arsenic 
Lead 
Manganese 
Vanadium 
S V O C I 

l-Methyl naphthalene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Benzo(a)anlhracene 
Benzo(a)pyrane 
Banzo(b)iluoranthene 
Benzo(k)nuoranthane 
Chrysene 
Dit)enzo(a,h)anlhracene 
Ditwnzofuran 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
F^rene 
VOC* 
1,2,3-Trim6thylbenzene 
1,2,4-Trichk)rol)enzene 
1,2.4-Trinielhylbanzana 
1,3,5-Trimalhylbenzene 
Benzene 
Ethylt)enzene 
n-Butyl benzene 
p-l80propyltoluene 
sec-Butyl benzene 
Toluene 
Xylenes (total) 

SoilCR 

Notes: 
NA-
CR-
HQ-
H l -

CNS-

Carcjnogenic Risk 
CR 

unitless 

9.42E-08 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.91 E-06 
1.37E-05 
8.33E-07 
1.03E-07 
1.71 E-08 
2.05E-06 

NA 
NA 
NA 

7.51 E-07 
NA 
NA 

NA 
NA 
NA 
NA 

9.10E-07 
NA 
NA 
NA 
NA 
NA 
NA 

2E4S 

Not Applicable 
Cancer Risk 
HazanJ QuoUer 
Hazanl Index 
Central Nervou 

= 

s 

= 1 

t 

5 Sys 

Ingestion 
unitless 

8.29E-08 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.52E-06 
1.10E-05 
6.66E-07 
8.2SE-08 
1.36E-08 
1.64E-06 

NA 
NA 
NA 

6.01 E-07 
NA 
NA 

NA 
NA 
NA 
NA 

1.02E-08 
NA 
NA 
NA 
NA 
NA 
NA 

2E-05 

tern 

+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

hi 

Demial 
unitless 

5.06E-09 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

3.82E-07 
2.76E-06 
1.67E-07 
2.07E-08 
3.42E-09 
4.11 E-07 

NA 
NA 
NA 

1.51 E-07 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4E-06 

+ 

hi 

Inhalation 
unitless 

6.31 E-09 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

3.51 E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

9.00E-07 
NA 
NA 
NA 
NA 
NA 
NA 

9E-07 

Target Organs 

Skin. Circulatory 

CNS 
SItin 

Respiratory 
Respiratory 
Systemic 

Systemic 
Systemic. Orculetory 

Circulatory 

Respiratory. Systemic 
Systemic 

SyslemK, Adrenal 
Systemic. CNS 
Systemic. CNS 

Circulatory 
Systemic. Teratokjgy 

Systemic 

SystemK 
Systernc. CNS 
Systemic, CNS 

Soil HI 

Target Organ HI 
Respiratory 
Circulatory 
Systemic 
Adrenal 
CNS 
Teratok>gy 
Skin 

Noncarcinogenic Hazard 
HQ 

unitless 

1.37E-02 
NA 

1 42E-01 
38BE-03 

2 20E-02 
4.0BE-01 
6.90E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.30E-02 
7 57E-04 
7.71 E-04 

NA 
2.32Et01 
141E-03 

NA 
8.13E-01 
2.20E-01 
1.25E-01 
2.73E-01 
2.13E-02 
1.27E-03 

NA 
108E-03 
1.83E-02 
9.05E-01 

26 

2E+01 
3E-01 
2E+01 
8E-01 
1Et00 
2E-02 
4E-03 

s 

= 

= 

= L 

Ingestion 
uniUess 

1.29E-02 
NA 

1.89E-03 
3.86E-03 

1.76E-02 
3.42E-01 
5.52E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.24E-02 
6.05E-04 
6.16E-04 

NA 
5.00E-02 
1.13E-03 

NA 
2.27E-02 
7.22E-05 
3.37E-05 
3.24E-03 
3.93E-04 
1.27E-03 

NA 
1.08E-03 
1.44E-05 
5.64E-04 

1 

+ 

+ 
+ 
+ 
* 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
t 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Ĵ L 

Dermal 
unitless 

7.86E-04 
NA 
NA 
NA 

4.41 E-03 
6.60E-02 
1.38E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.06E-02 
1.S2E-04 
1.55E-04 

NA 
1.26E-02 
2.83E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 

+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

hi 

Inhalation 
unitless 

NA 
NA 

1.40E-01 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.32E+01 
NA 

NA 
7.90E-01 
2.2OE-01 
1.25E-01 
2.69E-01 
2.09E-02 

NA 
NA 
NA 

1.83E-02 
9.05E-01 

26 
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Table 39 
Industrial Worker Indoor Air Risk Summary 

Central Tendency Evaluation 

1,2 4-Trimethylbenzene 
1,3.5-Trimethylt)enzene 
1,4-Dichlorobenzene 
Benzene 
Cartion tetrachloride 
Methylene chloride 
Trichloroethylene 

AirCR 

Nores: 
NA-
C R -
H Q -
H l -

Carcinogenic Risk 
unitless 

NA 
NA 
NA 

6.76E-06 
3.63E-06 
5.18E-08 
8.17E-06 

2E-05 

Not Applicable 
Cancer Risk 
Hazard Quotient 
Hazard Index 

Air HI 

Noncarcinogenic Hazard 
unitless 
8.55E-01 
2.06E-01 
1.58E-01 
1.69E-01 

NA 
2.14E-04 
1.05E-02 

1 
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Table 40 
Subsistence Fisher Risk Summary 

Central Tendency Exposure 

Shortliead Redhorse & Walleye 
1-Methylnaphthalene 

Smelt 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(e)pyrene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Total CR 

Risk 

NA 

1.64E-07 
1.92E-06 
2.48E-07 

NA 
5.75E-07 
1.68E-07 

3E-06 
Notes: 

NA - Not Applicable 
CR - Cancer Risk 
HI - Hazard Index 

HI 

Hazard 

3.40E-04 

NA 
NA 
NA 
NA 
NA 
NA 

3E-04 
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Table 41 
Residential Risk Summary (0-10 feet) 

Excluding VOC Concentrations Exceeding Csat Values 
Reasonable Maximum Exposure 

(:iwniit.ai 

Inom'n lcs 

Arse lie 

LaaO 

Thallium 

liVOCs 

l-Melh/lnapMialeno 

2.Meinyln^>ritij leno 

Acoraphlhene 

8enzQ(a)an.hrai:ene 

Sen7Qia)pyi-erti 

8en!ti(b)llu3rErilt«ne 

Ben70il(}lkitirsr Ihena 

Chr>sene 

Dibe'ijola.r laiihracene 
OibflOioluran 

Ftuo^anthere 

Fluorene 

lnd«lo(1.2,3-cc)pyreno 

NapliUialant 
PtiM^alnrene 
Pyrene 

VOCs 
1,2.^-Tnchlorctianzene 
1.2,^-Trtm«tn^ lnonzeno 
I.S.i'-Trimetnilienzene 
Benzene 
Xylenes (10.3! 

Sol lCR 

Noles 

N A -

C R -

H Q -

H l -

T o M R I s k 

1.31 E-05 

NA 

NA 

NA 

NA 

NA 
3 96E-05 

3 14E-04 

3 43E-05 

1 63E-06 
3 77E-07 

5D2E-05 
NA 
NA 

NA 
8 61E-06 

NA 

NA 

NA 

NA 

NA 
NA 

192E-05 

NA 

j f - M 

Mot Applicable 

Cancar Risk 

Hazard Quotien 

Hazard Index 

T o U 

• 1.19E-05 

« NA 

• NA 

• NA 

• NA 

• NA 

• 2.aiE-05 
• 2.23E-04 

• 2.43E-05 

• 1.16£-0e 
• 267E-07 

• 3.56E-05 

• NA 
• NA 

• NA 

• 6.11E-06 
• NA 

• NA 

• NA 

« NA 
NA 

• NA 

. 1.22E-06 
• NA 

• I 3E.04 

t 

Carcinogenic Risk 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

+ 

>L 

Oaimal ConUct 

118E-06 

NA 

NA 

NA 

NA 

NA 
1 15E-05 
9.14E-05 
g97E-06 
4.74E-07 
1.10E-07 
1.46E-05 

NA 

NA 

NA 
2.50E-06 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

1E-04 

* 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

> L 

Inhalation 

172E-09 

NA 

NA 

NA 
NA 
NA 
NA 

136e-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.B0E-C5 
NA 

2E-06 

Target Organ* 

Skin. Circulalory 

Syslemk 

Respiratory 

Respiratory 

SyslemK 

SyslemK 
SyslemK, Circulatory 

arculatory 

SystemK, Respiratory 

Kidney 

SystemK, Adrenal 
SyslemK. CNS 

Systemh. CNS 

Circulatory 

SystemK, CNS 

Soil HI 

Target Organ HI 

RespiiMoiy 

Systemic 

Cln:ulatary 

Adrenal 
CNS 
Slun 

Total Noncaiclnogenlc RIeli 

Tolal IHaianl 

235E-01 

NA 

131 E-02 

3 74 e-02 

58 tE-01 
1.«.E-03 

NA 

NA 
NA 

NA 

NA 

HA 

86(iE-02 
2.7:'E-03 
20OE-O3 

MA 

1 1 t e * 0 1 
HA 

4 g8E-03 

297E-01 
9.2fiE-01 
4.12E-02 
783E-01 

14 'E-01 

u 

1E*01 

1E*01 
1E+00 

3e-01 

1E«00 
2E.01 

• Ingestion 

• 2 16E-01 

• NA 

131 E-02 

2.74E-02 

460E-01 

776E-04 

NA 

• NA 

> NA 

NA 

NA 

NA 

635E-02 

• 2.03E-03 

• 1.47E.03 

NA 

• 1.1BE-01 

NA 

3.65E-03 

• 3 79E-02 
1.5ae-03 

• S.66E.OS 

• 4S2E-02 

467E-04 

"I '" 

+ 

+ 

+ 

•f 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 

J*L 

Dermal Contact 

1.91 E-02 

NA 

NA 

9 98E-03 

1 29E-01 
2 82E-04 

NA 
NA 

NA 

NA 
NA 

NA 
2316-02 
740E-04 
5 34E-04 

NA 
433E-02 

NA 
133E-03 

NA 
NA 
NA 
NA 
NA 

0 2 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

J4 

InhalaUon 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 l)8Et01 

NA 
NA 

2 59E-01 
9 24E.01 
412E-02 
7 38E-01 
1 47E-01 
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Table 42 
Construction Worker Risk Summary 

Excluding VOC Concentrations Exceeding Csat N'alues 
Reasonable Maximum Exposure 

Equation 

Units 

Inorganic* 

Arsenic 

Lead 
SVOCs 

1-Methylnaphthalene 

2-Methylnaphthalene 
Acenaphthene 
Benzo(a)anthracane 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluorantt)ene 

Chyrsene 

Dlbenzo(a,h)anthracene 
Dibenzofuran 

Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
VOCs 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Benzene 

Soil CR 

Notes: 
N A -
C R -

H Q -
H l -

CR 

uniUess 

3.67E-07 
NA 

NA 

NA 

NA 
8.16E-06 
7.15E-05 
4.22E-06 
4.91 E-07 

7.50E-08 

1.08E-05 
NA 
NA 

NA 

3.86E-06 
NA 
NA 

NA 
NA 
NA 

1.15E-06 

1E-04 

Not Applicable 
Cancer Risk 
Hazard Quobent 
Hazart Index 

Carcinog 
= Ingestion 

unitless 

= 3.39E-07 

NA 

NA 
NA 
NA 

= 6.64E-06 
= 5.82E-05 
= 3.43E-06 
= 4.00E-07 
= 6.11E-08 
= 8.82E-06 

NA 
NA 
NA 

=̂  3.15E-06 
NA 
NA 

NA 
NA 
NA 

= 3.61E-08 

= 1 8E-05 

9nic 
+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

M 

Risk 

Dermal 
unitless 

1.88E-08 
NA 

NA 

NA 
NA 

152E-06 
1.33E-05 
7.83E-07 
9.11 E-08 
1.39E-08 
2.01 E-06 

NA 

NA 
NA 

7.18E-07 

NA 
NA 

NA 
NA 
NA 
NA 

2E-05 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

IH 

Inhalation 

uniUess 

9.02E-09 
NA 

NA 
NA 
NA 
NA 

6.52E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.12E-06 

1E-06 

Target Organii 

Skin 
Circulalory 

Respiratory 

Respiratory 

Systemic 

Systemic 
Systemic, Circulalory 

Circulatory 

Respiratory, Systemic 

Systemic 

Systemic, Adrenal 
Systemic, CNS 

Systemic, CNS 
Circulatory 

Soil HI 

Target Organ HI 
Respiratory 
Systemic 
Circulatory 
Adrenal 

CNS 
Skin 

Noncarcinogenic Hazard 
HQ 

uniUess 

5.56E-02 
NA 

7.44E-02 

1.34E+00 
2.91E-03 

NA 

NA 
NA 
NA 
NA 

NA 

1.77E-01 
3.26E-03 

2.80E-03 
NA 

309E+01 
6.41E-03 

7.1BE-02 
2.45E-01 
1.20E-O2 
3.46E-01 

33 

3E-1-01 
3E+01 
4E-01 
7E-02 

3E-01 
6E-02 

= Ingestion 
uniUess 

= 5.27E-02 

NA 

= 6.06E-02 
= 1.14E+00 
= 2.37E-03 

NA 
NA 
NA 
NA 

NA 

NA 
= 1.44E-01 
= 2.66E-03 
= 2.28E-03 

NA 
= 1.B9E-01 
= 5.22E-03 

= 5.45E-03 
= 2.30E-04 
= 9.28E-06 
= 1.15E-02 

= 1 2 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

M 

Dennal 
unitless 

2.92E-03 
NA 

1.38E-02 
2.00E-01 
5.41 E-04 

NA 

NA 
NA 
NA 

NA 

NA 
3.29E-02 
6.06E-04 
5.20E-04 

NA 
4.32E-02 
1.19E-03 

NA 
NA 
NA 
NA 

0.3 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
4-

+ 

M 

Inhalation 

unitless 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.06E+01 
NA 

6.64E-02 
2.45E-01 
1.20E-02 
3.34E-01 
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Table 43 
Residential Risk Summary (0-10 feet) 

Excluding VOC Concentrations Exceeding Csat Values 
Central Tendency Evaluation 

Chemical 

j lnorgar lc i 

Areeric 

Lead 
Thatlum 

SVOCl 

1-Melhylnap^tNilene 

2.Mein>)napitl-e.(ene 

Acanaprithene 

Benzn(a)antf-)rc(ene 

Benzo(a)pyn;nii 

Benzo(b)nuorairhene 

Ben2o(k}l1uoranlnene 

Ch-ytene 
Diberzc(a.h>ntt)racene 
Diterzcturan 

Fliioranihanft 

Fluorene 

lndeno(1,2.3-ai;pyrens 

Naph'halene 
Pheninlhrere 

Pyiere 

VOCl 
1,2,4-Trichlo'ot'<:nzene 

1,2.4-Trimelli/I^'>nzene 

1,3.5-Trinietliyl)'jnzene 

Benztjne 

Xylenes (lolsl) 

Sol lCR 

Soles 

N A -

C R -

H Q -

H l -

ToUIRUk 

4E-06 
NA 

NA 

NA 

NA 

NA 

BE-oe 
7E-05 

7E-06 
3E-07 

7E-oe 
IE-OS 

NA 
NA 

NA 

2E-06 
NA 

NA 

NA 

NA 

NA 

NA 
3E-07 

NA 

fE-IM 

Nol Applkable 

Cancer Risk 

Hazanl Quotien 

Hazard Index 

• 

s 

= 

-

= 

B 

= 

S 

= 

t 

T o U 

Ingeetion 

4E.06 
NA 
NA 

NA 

NA 

NA 
7E-06 
6E-05 
6E-06 
3E-07 
7E-0B 
9E-06 

NA 

NA 

NA 
2E-06 

NA 

NA 
NA 

NA 

NA 

NA 

3E-07 

NA 

9E-05 

Carclnoeenk: Riak 

+ 

+ 

+ 
+ 
+ 
+ 

IH 

OemMl Contact 

1E-07 

NA 

NA 

NA 

NA 

NA 

1E-06 

BE-06 

9E.07 

4E-08 

9E-09 

1E4)6 

NA 

NA 

NA 

2E-07 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

1E-05 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

hi 

InhalaUon 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

4E-10 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

1E-15 
NA 

4E-10 

Target Organa 

Skin 
ClKulatory 

SyslemK 

Respiratory 

Respiratory 

Systemic 

Systemic 
Systemic, Circulalory 

Circulatory 

Respiratory. SyslemK 

Systemic 

SystemK, Adrenal 

SyslemK, CNS 

SystemK. CNS 

Circulatory 
Systemic. CNS 

Soil HI 

Target Organ HI 

Respiratory 

Systemk: 

Circulalory 

Adrenal 

CNS 

Skin 

Total Noncarcinogenic Risk 

ToUl Haixrd 

9E02 
NA 

6E02 

8E<I3 
1E01 

3E<I3 

NA 

NA 

NA 

NA 

NA 

NA 
26 02 

7E03 

5E03 

NA 

3EHX) 
NA 

IE 03 

4E01 

3E01 

l E ^ I 
3E01 

3E<)2 

4 1 

3E-00 

4E-00 

4 E 0 1 

4E01 

4E.01 

9E02 

- Ingei t lon 

9 16E-02 
NA 

826E-02 

• 688E-03 

129E-01 

« 2.32E-03 

NA 

NA 

« NA 

NA 

> NA 

• NA 

• 1 49E-02 

• 587E-03 

406E-03 

NA 

155E-a2 

NA 

• 1.05E-03 

987E-03 

4.82E-04 

187E-04 

• 1.34E-02 

4.70E-O4 

= 1 0 4 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

hi 

Dermal Contact 

324E-03 
NA 
NA 

1 OOE-03 

1 44E-02 

3 38E-04 

NA 

NA 

NA 

NA 

NA 

NA 

2 )7E-03 

8 5 5 E 0 4 

J90E-04 

NA 

226E-a3 

NA 

1 53E-04 

NA 

NA 

NA 

NA 

NA 

0 0 3 

+ 

J*L 

Inhalation 

3 40E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 74E*00 

NA 

NA 

3.42E-01 

264E-01 

1.19E-01 

2.56E-01 

3 38E-02 
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Table 44 
Construction Worker Risk Suminary 

Excluding VOC Concentrations Exceeding Csat Values 
Central Tendency Evaluation 

Equation 
Units 

Inorganics 

Arsenic 
Lead 

SVOCs 
1-Methylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(l<)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno{1,2,3-cd)pyrene 
Naphthalene 
Pyrene 

VOCs 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Benzene 

Soil CR 

Notes: 
N A -
C R -
H Q -

H l -

Carcinogenic Risk 
CR 

unitless 

8.82E-08 
NA 

NA 
NA 
NA 

1.64E-06 
1.42E-05 
8.59E-07 
9.75E-08 
1.51 E-08 
2.17E-06 

NA 
NA 
NA 

7.65E-07 
NA 
NA 

NA 
NA 
NA 

2.44E-07 

2E-05 

Not Applicable 
Cancer Risl< 
Hazard Quotien 
IHazard Index 

= Ingestion 
unitless 

7.76E-08 
NA 

NA 
NA 
NA 

1.31 E-06 
1.13E-05 
6.86E-07 
7.79E-08 
1.20E-08 
1.74E-06 

NA 
NA 
NA 

6.12E-07 
NA 
NA 

NA 
NA 
NA 

5.33E-09 

= 1 2E-05 

• 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

IH 

Dermal 
unitless 

4.73E-09 
NA 

NA 
NA 
NA 

3.28E-07 
2.84E-06 
1.72E-07 
1.96E-08 
3.02E-09 
4.36E-07 

NA 
NA 
NA 

1.53E-07 
NA 
NA 

NA 
NA 
NA 
NA 

4E-06 

+ 

+ 
+ 

+ 
+ 
+ 
-I-

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

IH 

Inhalation 
unitless 

5.91 E-09 
NA 

NA 
NA 
NA 
NA 

3.63E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.39E-07 

3E-07 

Target Organs 

Skirt 
Circulatory 

Respiratory 
Respirator/ 
Systemic 

Systemic 
Systemic, Circulatory 

Circulatory 

Respiratory, Systemic 
Systemic 

Systemic, Adrenal 
Systemic, CNS 
Systemic, CNS 

Circulatory 

Soil HI 

Target Organ HI 
Respiratory 
Systemic 
Circulatory 
Adrenal 
CNS 
Skin 

Noncarcinogenic Hazard 
HQ 

unitless 

1.28E-02 
NA 

1.38E-02 
2.47E-01 
5.67E-04 

NA 
NA 
NA 
NA 
NA 
NA 

3.38E-02 
6.57E-04 
5.54E-04 

NA 
8.08E+00 
1.29E-03 

1.67E-02 
5.91 E-02 
3.13E-03 
7.31 E-02 

9 

8E+00 
6E-04 
9E-02 
2E-02 
6E-02 
1E-02 

= Ingestion 
unitless 

1.21 E-02 
NA 

1.10E-02 
2.07E-01 
4.53E-04 

NA 
NA 
NA 
NA 
NA 
NA 

= 2.70E-02 
= 5.26E-04 

4.43E-04 
NA 

3.43E-02 
1.03E-03 

7.88E-04 
3.83E-05 
1.67E-06 
1.70E-03 

= 1 0.3 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

hi 

Dermal 
unitless 

7.35E-&4 
NA 

2.76E-03 
3.99E-02 
1.14E-04 

NA 
NA 
NA 
NA 
NA 
NA 

6.78E-03 
1.32E-04 
1.11 E-04 

NA 
8.61 E-03 
2.58E-04 

NA 
NA 
NA 
NA 

0.06 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

H 

Inhalation 
unitless 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.04E+00 
NA 

1.59E-02 
5.90E-02 
3.13E-03 
7.15E-02 

8 
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Table 45 
Residential Risk Summary (0-3 feet) 

Excluding VOCs Exceeding Csat Values 
Reasonable IMaxImum Exposure 

Chaml(»l 

Inorganics 
Arsenic 
Lead 

SVOCl 
1-Methyl naphthalane 
Bsnzo(a)anthracena 
Benzo(a)py'ene 
Banzo(b)fl j aranthene 
Banzo(k)fl jijranttieoe 
OibenzcKa.ri)anlhracene 
Fluoranthera 
lndano(1,:,5-od)pyrene 
Naphthaleis 
Pyrene 

VOCs 
1,2,4-TrimBihylbenzene 
1,3,5-TriinBthylbenzener 
Benzana 

Soil CR 

Notes: 
NA.-

C R -
H O -

M l -

Total Carcinogenic Risk 

Total Risk 

9.65E-06 

NA 

NA 

2.19E-05 
2.60E-04 
2. i rE-05 
6.8'E-07 

1.23E-05 
NA 

5.47E-06 
NA 

Hfi, 

NA 

NA 

2.64E-06 

3e-04 

Not Applicable 

Cancer Risk 

Hazard Quotien 

Hazard Index 

• Ingestion 

« a.78E-oe + 
• NA + 

« NA + 
" 1.55E-05 + 
- 1.84E-04 + 
- 1.54E-05 + 
« 4.83E-07 + 
» 8.70E-06 + 
• NA + 

- 3.88E-06 + 
» NA + 

NA + 

NA + 

« NA + 

» 1.67E-07 + 

• I 2E-04 1+ 1 

t 

Dennal Contact 

8.74E-07 

NA 

NA 
6.36E-06 
7.55E-05 
6.31 E-06 
1.98E-07 
3.57E-06 

NA 
1.59E-06 

NA 

NA 

NA 

NA 

NA 

9E-05 

+ 

+ 

+ 

+ 
+ 
+ 
•f 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

>L 

Inhalation 

1.27E-09 

NA 

NA 
NA 

1.12E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

2.47E-06 

2E-06 Soil HI 

Total Noncarclnogsnic Risk 

Total Hazard 

1.73E-01 

NA 

4.14E-03 

NA 
NA 
NA 
NA 

NA 
1.15E-03 

NA 

3.83E-01 

273E-03 

2.02E-01 

9.04E-03 

1.03E-01 

0.9 

• Ingestion 

1.59E-01 

• NA 

« 3.03E-03 
NA 
NA 
NA 
NA 

" NA 
> S.46E-04 

NA 

" 4.t3E-03 

2.00E-03 

3.38E-04 

1.24E-05 

6.22E-03 

• I 0.2 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

hi 

Dermal Contact 

1.41 E-02 

NA 

1.10E-03 
NA 

NA 
NA 
NA 

NA 
3.08E-04 

NA 

1.50E-03 

7.29E-04 

NA 

NA 

NA 

0 0 2 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

1*1 

Inhalation 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.75E-01 
NA 

2.02E-01 

9.02E-03 

1.02E-01 

0.7 
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APPENDIX J 
BERA Potential Exposure Pathways 



SECnONTHREE Baseline Problem Formulation 

Potential Source Transport IVIectianisms and Exposure Media Exposure Route 
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SECnONTHREB Baseline Problem Formulation 
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APPENDIX K 
BERA Assessment Endpoints and Risk Questions 



EXECUTIVE SUMMABY 

# 

Table ES-2. Endpoints and Risk Questions. 

Assessment Endpoint 

Benthic 
macroinvertebrate 
community 

Risk Question 

Are concentrations of 
contaminants in the 
sediments at the Site 
sufficiently elevated that 
they cause adverse 
alterations to the 
functioning ofthe 
benthic 
macroinvertebrate 
community? 

Measurement Endpoint(s) 
(Exposure and EfTects) 

• Determine the concentrations of Site-
related contaminants in Site sediment. 

• Determine the levels of soot, coal, 
coke and slag, which may moderate 
the bioavailability of PAHs in the 
sediment. 

• Determine the levels of acid volatile 
sulfides (AVS) and simultaneously 
extractable divalent metals (SEM) in 
the sediment. 

• Compare concentrations of metals 
measured in Site sediment to WDNR 
(2003) sediment quality guidelines for 
threshold and probable effects. 

• Evaluate, quantitatively or 
qualitatively the bioavailability of 
sediment associated COPCs using 
SEM:AVS or Equilibrium 
Partitioning approach. 

• Compare concentrations of PAHs that 
accumulated in wonn tissues in the 
bioaccumulation bioassay to the No 
Effects Body Residue (NEBR) that is 
associated with narcosis caused by 
PAHs and volatile organic 
compounds (VOCs) Use this as a 
model for predicting risk at the Site. 

• Using sediment toxicity bioassays, 
determine which sediments at the Site 
have elevated toxicity to surrogates 
for resident macroinvertebrate species 
compared to sediments in reference 
areas. 

• Determine on the basis of benthic 
macroinvertebrate sampling and 
analysis where benthic communities 
inhabiting sediments in waterbodies 
in and adjacent to the Site are 
impaired when compared to benthic 
communities inhabiting reference area 
sediment. 

• 
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i EXECUTIVE SUMMARY 

# 

I 

Table ES-2. Endpoints and Risk Questions. 

Assessment Endpoint 

Fish community 

Omnivorous aquatic bird 
community 

Omnivorous birds 

Risk Question 

Are concentrations of 
contaminants in 
sediments and surface 
waters at the Site 
sufficiently elevated that 
they cause adverse 
alterations to the 
functioning ofthe fish 
community? 

Are dietary exposure 
levels of Site-related 
contaminants sufficiently 
elevated to cause adverse 
alterations to the 
omnivorous aquatic 
avian community? 

Are dietary exposure 
levels of site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
omnivorous avian 
community? 

Measurement Endpoint(s) 
(Exposure and Effects) 

• Determine the concentrations of Site-
related contaminants in Site surface 
water. 

• Determine the concentrations of Site-
related contaminants in tissue from 
fish caught in and adjacent to the Site. 

• Compare tissue levels of PAHs and 
estimated VO(rs in wild fish caught at 
the Site to the NEBR,. 

• Using sediment bioassays, determine 
whether areas on and adjacent to the 
Site have elevated toxicity compared 
to sediment from reference areas to 
surrogates for juvenile resident fish 
species. 

• Compare the concentrations of Site-
related contaminants in tissue from 
fish caught in iind adjacent to the Site 
to levels in fish from reference areas. 
(This assessment endpoint will be 
used only qualitatively as an indicator 
of exposure). 

• Determine the concentrations of Site-
related contaminants in Site sediment. 

• Through food chain models for the 
black duck using sediment to benthic 
invertebrate bioaccumulation factors, 
estimate the ingestion of Site-related 
contaminants and compare it to 
toxicity reference values (TRVs) 
associated with adverse effects, 
including reproductive impairment. 

• Determine the concentrations of Site-
related contaminants in Site soils. 

• Through food chain models for the 
red-winged blackbird using soil to 
vegetation and soil to invertebrate 
bioaccumulation factors, estimate the 
ingestion of Site-relaled contaminants 
and compare it to TRVs associated 
with adverse effects, including 

URS ES-6 
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EXECUTIVE SUMMARY 

'9 
Table ES-2. Endpoints and Risk Questions. 

Assessment Endpoint 

Insectivorous birds 

Piscivorous birds 

Omnivorous mammals 

Risk Question 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
insectivorous avian 
conmiunity? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to individual 
ospreys or to the 
piscivorous avian 
community? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
omnivorous mammal 
community? 

Measurement Endpoint(s) 
(Exposure and Effects) 

reproductive impairment. 

• Determine the concentrations of Site-
related contaminants in Site 
sediments. 

• Through food chair models for the 
tree swallow using sediment to 
emergent insect bioaccumulation 
factors, estimate the ingestion of Site-
related contaminants and compare it 
to TRVs associated with adverse 
effects, including reproductive 
impairment. 

• Determine the concentrations of Site-
related contaminants in Site 
sediments. 

• Determine the concentrations of Site-
related contaminants in fish caught in 
and adjacent to the Site. 

• Tfirough food chain models for the 
double-crested cormorant and the 
osprey using actual levels of Site-
related contaminants measured in fish 
in and adjacent to the Site, estimate 
the ingestion of Site-related 
contaminants and compare it to TRVs 
associated with adverse effects, 
including reproductive impairment. 

• Determine the concentrations of Site-
related contaminants in Site soils. 

• Tfu-ough food chain models for the 
white-footed mouse using soil to plant 
and soil to invertebrate 
bioaccumulation factors, estimate the 
ingestion of Site-related contaminants 
and compare it to TF.Vs associated 
with adverse effects, including 
reproductive impairment. 

# 
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Table ES-2. Endpoints and Risk Questions, 

Assessment Endpoint 

Insectivorous mammals 

Piscivorous mammals 

Risk Question 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
insectivorous mammal 
community? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
piscivorous mammal 
community? 

Measurement Endpoint(s) 
(Exposure and Effects) 

• Determine the concentrations of Site-
related contaminants in Site 
sediments. 

• Through food chain models for the 
big brown bat using sediment to 
emergent insect bioaccumulation 
factors, estimate the ingestion of Site-
related contaminants and compare it 
to TRVs associated with adverse 
effects, including reproductive 
impairment. 

• Determine the concentrations of Site-
related contaminants in fish caught in 
the Site area. 

• Through food chain models using 
actual levels of Site-related 
contaminants measured in fish. 
estimate the ingestion of Site-related 
contaminants and compare it to TRVs 
associated with adverse effects. 

:̂l 
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i SEeniNSEVEN Summary and Implications for Risk Management 

Table 7-1. Conclusions ofthe Baseline Ecological Risk Assessment. 

Assessment Endpoint 
Benthic 
macroinvertebrate 
conununity 

Risk Question 
Are concentrations of 
contaminants in the 
sediments at the Site 
sufficiently elevated that 
they cause adverse 
alterations to the 
functioning of the 
benthic 
macroinvertebrate 
community? 

m 

!l» 

Fish community 

Omnivorous aquatic bird 
community 

Oinnivorous birds 

Insectivorous birds 

Are concentrations of 
contaminants at the Site 
sufficiently elevated that 
they cause adverse 
alterations to the 
functioning ofthe fish 
community? 

Conclusion of BERA 
Based upon two lines of evidence, there 
are potentially unacceptable impacts to 
the benthic macroinvertebrate community 
in aquatic portions ofthe Site although 
effects observed from field surveys ofthe 
existing benthic community indicated 
effects that were less dramatic than those 
demonstrated in the laboratory toxicity 
studies. 

However, the presence of contaminants in 
Site sediment that are sporadically 
released to the aquatic envirormient where 
the benthic macroinvertebrate community 
is exposed to them should be addressed in 
the Feasibility Study. 

Are dietary exposure 
levels of Site-related 
contaminants sufficiently 
elevated to cause adverse 
alterations to the 
omnivorous aquatic 
avian community? 

Are dietary exposure 
levels of site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
omnivorous avian 
community? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 

There is no unacceptable risk to the fish 
community utilizing the Site. 

However, the presence of contaminants in 
Site sediment that me sporadically 
released to the aquatic environment where 
the fish community is exposed to them 
should be addressed in the Feasibility 
Study. 

There is no unacceptable risk to the 
omnivorous aquatic bird community 
utilizing the Site. 

However, the presence of contaminants in 
Site sediment that are sporadically 
released to the aquatic environment where 
the omnivorous aquatic bird community is 
exposed to them should be addressed in 
the Feasibility Study. 

There is no unacceptable risk to 
omnivorous birds utilizing the Site. This 
exposure pathway does not require 
consideration in the Feasibility Study. 

There is no unacceptable risk to 
insectivorous birds utilizing the Site. This 
exposure pathway does not require 
consideration in the Feasibility Study. 

URS 
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SEeniNSEVEN Summary and Implications for Risk Management 9 
Table 7-1. Conclusions ofthe Baseline Ecological Risk Assessment. 

Assessment Endpoint 

Piscivorous birds 

Omnivorous mammals 

Insectivorous mammals 

Piscivorous mammals 

Risk Question 
insectivorous avian 
community? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to individual 
ospreys or to the 
piscivorous avian 
commimity? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
omnivorous mammal 
community? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
insecfivorous mammal 
community? 

Are dietary exposure 
levels of Site-related 
contaminants sufficient 
to cause adverse 
alterations to the 
piscivorous mammal 
community? 

Conclusion of BERA 

There is no unacceptable risk to 
piscivorous birds litilizing the Site. This 
exposure pathway does not require 
consideration in the Feasibility Study. 

There is no unacceptable risk to 
omnivorous mammals utilizing the Site. 
This exposure pathway does not require 
consideration in the Feasibility Study. 

There is no unacceptable risk to 
insectivorous mammals utilizing the Site. 
This exposure pathway does not require 
consideration ui the Feasibility Study. 

There is no unacceptable risk to 
piscivorous mammals utilizing the Site. 
This exposure pathway does not require 
consideration in the Feasibility Study. 

# 
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APPENDIX M-1 
Development of Sediment PRG 



Technical Memorandum on the Derivation of Sediment Preh'minary 
Remediation Goal (PRG) for the Ashland Lakefront Site 

INTRODUCTION 

The United States Environmental Agency (USEPA) and State of Wisconsin, Department 
of Natural Resources (DNR) have received and reviewed the second revised Remedial 
Investigation Report (RI Report) for the Ashland/Northem States Power Lakefront 
Superfund Site (Site) submitted by Northem States Power Company, a Wisconsin 
Corporation, a wholly owned subsidiary of Xcel Energy, Inc. (NSPW), pursuant to the 
Administrative Order of Consent (AOC) (V-W-04-C-764); between NSPW and the 
USEPA. The RI Report included a Baseline Ecological Risk Assessment (BERA) Report 
and a Remedial Action Objectives (RAO) Technical Memorandum, which proposes a 
sediment preliminary remediation goal (PRG) based on the conclusions of the BERA. 
For the reasons discussed in this Technical Memorandum and pursuant to Section X, 
(EPA Appro '̂al of Plans and Other Submissions), Subparagraph 21(c), of the AOC, 
USEPA hereby is modifying the RAO Technical Memorandum by incorix)rating the PRG 
contained herein. NSPW has 21 days to incorporate the PRG contained herein and 
resubmit the RAO Technical Memorandum based on EPA's modifications. 

Previous BERAs were prepared for the Site by SEH under contract with DNR. SEH 
completed a BERA ofthe contaminated sediments adjacent to ICreher Park in 1998 (SEH, 
1998). A supplemental BERA was performed in 2001 (SEH 2002), during which 
additional sediment to.xicity testing was conducted to provide information describing the 
likelihood, nature, and severity of adverse effects to ecological receptors resulting from 
their exposure to contaminants at the Site. The NSPW iteration of the BERA was 
conducted to fill data gaps delineated through a data gap analysis ofthe earlier BERAs as 
requested by Xcel. and supplements the two other BERAs that have been conducted for 
this Site. The lack of data (i.e., data gap) in the 3 mg/kg to 300 mg/kg total polycyclic 
aromatic hydrocarbon (PAH) range of concentrations was to be filled during the NSPW 
iteration. After reviewing the NSPW BERA (revision 02), the USEPA has concluded that 
much of the past data collected during the 1998 and 2002 iterations of the BERA were 
not used to derive the conclusions presented in the NSPW BERA, which was required by 
the AOC. 

This Technical Memorandum looks at the all of the data collected over the three 
iterations of sediment investigations, and following the sediment quality "triad'" approach 
derives a range of concentrations of PAHs that would be expected to affect the benthic 
macroinvertebrate community. In addition, this Technical Memorandum draws upon th<; 
considerable body of information on PAH toxicity to benthic organisms to supplement 
the site data. From this range of contaminant concentrations and the expected effects to 
the benthic communities, USEPA propwjses a preliminary remediation goal (PRG) for the 
sediment portion ofthe site that will be included in the RAO Technical Memorandum. 

Technical Memorandum on the Oerivaticn of Sediment Preliminarv' Remediation Goal (PRG) for the Ashland Lakefront Sie 
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This Technical Memoiandum does not constitute WDNR's and USEPA's complete 
comments to the submitted BERA (revision 02), but rather a streamlined approach to 
arriving at a PRG in order to keep the RI/FS process moving foruard. The USEPA's 
comments to the BERA will be fonvarded in a separate letter. These comments will be 
based on the NSPW's approved Work Plan and the USEPA letter dated September 1, 
2006, commenting on ;he tlrst BERA submittal, as well as subsequent meetings and 
response letter. 

Following the sediment quality triad approach, the subsequent subsections describe the 
three measures of exposure used to evaluate sediment toxicity: 

1) Evaluation of sediment chemistry; 
2) Evaluation of sile-specific toxicity tests; and 
3) Evaluation of site-specific community studies. 

Next, a range of PRGs is evaluated with the overall goal being protection ofthe survival, 
growth, and reproducticm of benthic invertebrate communities. The PRGs produced in 
this document were derived from data collected through all iterations of sediment 
investigation at the Site and is based on USEP.̂ ^ review of all data collected. From these 
PRGs, a single PRG is proposed which will be used by NSPW to complete the Feasibility 
Study pursuant to the AOC. 

1. Sediment Contaminant Chemistry 

The sediment investigation conducted at the Site in 1996, and several subsequent 
investigations, identifiec' the presence of extensive contamination, extending out to 700 
feet offshore. Contaminants identified in the sediments include non-aqueous phase tars 
and oils, PAHs, petroleum volatile organic compounds, heterocyclic aromatic 
hydrocarbons, phenolic compounds and heavy metals. 

The Supplemental BEFLA report (SEH. 2002) provided a summary of the various 
contaminants identified and a range of responses associated with the various levels of 
contamination. Ecological impacts were identified as likely being associated with a 
variety of the contaminants present. However, the BER.A focused on PAHs since they 
appear to be present in the highest concentrations, are co-located with other 
contaminants, and appear to demonstrate a response effect. 

The 2005 study conducted by URS on behalf of NSPW was intended to supplement the 
SEH 2002 study by addressing uncertainties related to the range of total PAH (TPAH) 
concentrations. Sediment Quality Triad (SQT) stations were to be distributed across 
TPAH concentrations from approximately 2,000 ug/kg to 300,000 ug/kg TPAH (dry 
weight, dwt), to represent a range of concentrations that encompasses those 
concentrations where potential ecological effects were likely to be found. At each SQT 
location, chemical analysis appears to have been conducted for a composite grab sample; 
each of five replicate samples used for the benthic community study; and a laboratory 
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homogenized sample utilized for bioassay tOKicity tests. Particle size ftnalysis was also 
conducted for the replicate samples. 

Attachment 1 provides a summary ofthe TPAH, total organic carbon (TOC), and particle 
size data reported for the 2005 samples. The new data does supplement the 2002 BER̂ V 
study in that it provides data on the variation at replicates sampling locations. 
Additionally, the supplemental data for new reference sites provides ftirther information 
related to background levels. 

At many of the sampling sites, calculation of the mean, median, and standard deviation 
reveals large variation among TPAH concentration in the replicates. At SQTl, SQT7, and 
SQT8, the standard deviation exceeded the mean and the median. Ii: is apparent the 
TPAH concentration data are widely dispersed at these locations and that the mean is a 
poor representation of the data set. For example, at SQTl the TPAH concentrations 
among replicates varied over two orders of magnitude, ranging from 12,994 mg/kg to 
1.162.300 mg/kg. This variation in data reinforces the need to apply a conservative 
approach in the interpretation of sediment chemistry results to minimize the potential for 
underestimating effects at each SQT location. 

Background reference site locations are useful for establishing a potential lower boundary 
for the sediment PRGs. as it is not typically reasonable to set cleanup objectives lower 
than background concentrations. As shown on Attachment I, the TPAH concentrations 
at the reference sand (composite grab samples, homogenized samples and replicate 
results) were very similar to the 1998 reference sand site location, where the TPAH 
concentration was 500 ug/kg dwt @ 0.46% OC). 

2. Site-Specific Sediment Toxicity Bioassays 

Sediment toxicity bioassays conducted in 1998 and 2001 were summarized in the SEH 
(2002) BERA Supplement. Toxicity tests were conducted for a wide range of TPAH 
exposures ranging from 424 ug/kg to 836,300 ug/kg TPAH (dwt). Results of the tests 
indicated that acute (lethal) impacts were always demonstrated above the WDNR draft 
TPAH probable effect concentration (PEC) of 22.800 ug/kg (at 1% TOC). At 
concentrations below the WDNR draft TPAH threshold effect concentration (TEC) of 
1.610 ug/kg (at 1% TOC), acute impacts were demonstrated only when toxicity tests 
were conducted with UV exposures. At concentrations between the TEC and PEC, a 
variety of lethal and sublethal impacts were observed. 

The 2005 bioassay study conducted by URS was intended to supplement the SEH studies 
by addressing uncertainties related to the range of TPAH contaminant concentrations and 
by including several toxicity tests for both sand and wood substrates. 

Attachment 2 includes a "stoplight diagram" that summarize the 1998, 2002, and recent 
URS study results for the sediment bioassay toxicity tests for sandy sediments. The 
diagram does not include the results of bioassays conducted with woody sediment, 
elutriate or UV light exposures. Discussions with Xcel/URS have indicated their interest 
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in establishing RAOs based on dry weight normalized PAH concentrations in sandy 
sediments and applying that same value as the RAO for woody sediments. 

USEPA evaluation ofthe toxicity tests conducted with UV light exposures are provided 
in Attachment 3. The evaluation provides an analysis of expected photo-activated lethal 
effects expected to be associated with various TPAH concentrations (normalized to 0.41 
% OC in sand) and UV exposures related to variable depths within the water column. 
The evaluation presents survival response curves illustrating sediment toxicity with and 
without UV exposures. A survival response curve integrating both the URS 2006 results 
and SEH 2001 results illustrates that a close relationship exists between the test results. 

3. Site-Specific Sediment Macroinvertebrate Surveys 

The benthic macroinvertebrate community investigation presented in the 1998 BERA 
(SEH, 1998) indicated that community degradation correlated to sediment TPAH 
contamination. Subsequent statistical evaluations of the 1998 data by both the WDNR 
and Dames & Moore in 1999 (excerpts included in Attachment 4 indicated strong 
correlation between sediment TPAH concentrations and several benthic community 
metrics, although it was acknowledged the data set was small and the range of 
contaminant concentrations was limited. The 2005 study conducted by URS was 
intended, in part, to supplement the 1998 study to address uncertainties related to sample 
size and range of contaminant concentrations. 

According to the EPA's Guidance Manual to Siippori the .Assessment of Contaminated 
Sediments in Freshwater Ecosystems - Volume III - Interpretation of tiie Results of 
Sediment Quality Investigations (EPA-905-BO2-001C, December 2002), "the 
information on benthic community structure can not be used alone to evaluate the cause 
of any impacts observed. While such communities certainly respond to chemical 
contamination in the sediment they are also affected by a wide range of physical factors 
that are not directly related to sediment quality (e.g., low dissolved oxygen levels, grain 
size differences, nutritional quality of substrates and water depth). In addition, benthic 
community composition exhibits significant spatial, short term temporal, and seasonal 
variability." Thus, if a study encounters a large degree of variability such that 
discriminatory power is greatly decreased, then the strength of the benthic community 
study as a line of evidence is decreased commensurate!y. It appears that there was 
tremendous variability and resultant uncertainty associated with both the site samples and 
reference samples collected in the URS 2005 benthic macroinvertebrate community 
investigation. 

Issues associated with the variability and the uncertainty ofthe 2005 sampling sites used 
in the statistical evaluation of benthic community impacts include but are not limited to: 

- The range of TPAH concentrations for SQTl replicate samples overlapped the 
range of TPAH concentrations of most other SQT replicate samples; 
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The standard deviation of the dataset exceeds the mean values for TPAH 
concentrations for replicate samples SQTl, SQT7, SQT8 and reference wood site 
SQTll; 

The standard deviation of the dataset exceeds the mean value for TOC 
concentration for reference wood site SQT9; 

The percentage of fine sands is higher in 80% of the reference samples than in 
100% of site samples; 

- The percentage of fines + fine sands is higher in 80% of the reference samples 
than in 75% ofthe site samples; 

The reference sand sites SQT 10 and SQT 12 exhibited "'a strong odor of decaying 
organic matter'" and "elevated levels of ammonia"; 

- The reference sand sites SQTIO and SQTl 2 exhibited <50% sur/ival for Hyalella 
azteca 28 day sediment exposure toxicity test; 

- The reference wood site SQTl 1 had no survival in several replicates of the 
Lumbriculus bioaccumulation study; 

- The reference sand sites SQT 13 and SQT 14 were collected in Fall 2005 versus 
Spring 2005, more than 3 months after the initial sample collection. Use of this 
data is questionable for comparison of population metrics due to expected 
seasonal variation in larval and emergent species; and 

- Only three site locations appear to be "sand" sites, and none of the reference sand 
sites appear to be appropriate. Thus, the sample size for sand sediments does not 
appear meet the power requirements outlined in the RI/FS workplan. 

The statistical analysis presented in the BERA appears to have included benthic 
ciDmmunity data without "clear and transparent" discussion of how the aforementioned 
issues were addressed. Input of questionable information into a statistical model produces 
questionable results and yields low power. If the benthic community study has low 
power, then it is prone to underestimating effects and is in fact a weak line of evidence 
rather than a strong one. 

It is also noted that the 2005 study neglected to evaluate metrics that appeared to have 
statistical significance in the 1998 study including midge/oligochaete ratios and midge 
taxa richness (although this metric was listed in the RI/FS workplan). 

L'nfortunately, the 2005 benthic community study analysis, as presented in the BER̂ V 
documentation, provides little value in supplementing the 1998 study an(i it does not lenti 
value to the current discussion of PRGs. 
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4. Sediment Quality Triad integration to Develop a Preliminary 
Remediation Coal 

The accumulated data for sediment chemistry, bioassay toxicity tests, and benthic 
macroinvertebrate community surveys at this site continue to indicate that it is reasonable 
to conclude ecological mpact is highly likely and contaminant-induced degradation of 
sediment-dwelling organisms is evident. Several approaches have been evaluated to 
calculate a site-specific PRG for the sediment TPAH concentrations. The altemate PRGs 
are presented below in order of ascending concentrations. 

1) The 2002 Supplemental ERA calculated a PRG of 274 ug TPAH/kg dwt for 
sandy sediments based on the mean of the no observed effect concentration 
(NOEC) and thtj lowest observed effect concentration (LOEC) related to the 
sediment elutriate dilution series for fathead minnows. USEPA is uncertain if the 
sediment elutriate dilution series may have overestimated aquatic exposures and 
effects. 

2) The toxicity test conducted in 1998 with the contaminated sand sample (616 ug 
TPAH/g OC or : .539 ug TPAH/kg dry weight (dwt) ro) 0.25% TOC) resulted in 
sublethal effects for the midge toxicity test. Lethal effects were also documented 
with this sample with fathead sediment elutriate exposures, lethal effects with 
Daphnia magna sediment elutriate exposures (coupled with UV), and lethal 
effects associated with the Lumbriculus variegates sediment exposures (coupled 
with UV). Using the 1998 contaminated sand sample as the 'iow observed 
effects" sample and 1998 reference sand sample (109 ug TPAH/g OC or 500 
ug/kg @ 0.46% TOC) as the "no observed effects" sample yields a mean value of 
362 ug TPAH/g OC (1,020 ug/kg @ 0.36% TOC). 

3) Attachment 5 includes a discussion by David Mount (USEPA) related to PAH 
toxicity thresholds for the site sediments. The document discusses the various 
impacts that ma> be associated with a range of sediment TPAH concentrations. 
The lowest value discussed is 1,340 ug TPAH/g OC (5,570 ug TPAH/kg dwt @ 
0.415% TOC). The discussion of UV toxicity included in Attachment 3 appears 
to indicate this value would also provide protection from photoactivated toxicity 
effects for 80'*/'o cf Hyallela azteca in water depths ranging from 2 to 8 feet (with 
no debris cover) Ir is noted that this concentration may not address potential 
sublethal effects. 

4) The discussion by Dave Mount (Attachment 5) also indicates that the remediation 
goal of 5,310 ug TPAH/g OC (22,000 ug TPAH/kg dwt @ 0.415% TOC) 
recommended by L'RS in the 2007 BERA is likely to result in substantial acute 
toxicity to Hyalella. Lumbriculus. and Chironomus species. 

5) Based on a variety of data sources, the EC20 for midge is expected to lie within a 
range of 1340 to 3930 ug PAH/g OC (Attachment 5). At an OC of 0.415%, this 
corresponds to 5.6 to 16.3 ug PAH/g dwt. Use of the EC20 is consistent with the 
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data quality objective (DQO) for sediment bioassays which states: "If control 
survival is = 80%, and the difference between Site survival or growth and 
reference station survival or growth is = 20% (statistically significant difference at 
a= O.I) it is indicative of unacceptable risks" (25 January 2005 BERA, Appendix 
G, Table 4. Data Quality Objectives for 28 day Hyalella azteca (Amphipod) with 
and without UV Light and 20-day Chironomus dilutus (fonnerly C. tentans) 
(Midge) Sediment Bioassay). The proposed PRG for sediment is 2.295 ug PAH/g 
OC (9.5 ug PAH/g dwt at 0.415% OC), which is the geometric mean ofthe above 
range. 

SUMIVIARY AND CONCLUSIONS 

The sediment chemistry and toxicity data presented in the NSPW BERA support the 
1998 and 2002 SEH BERA data. The "high weight of evidence" that NSPW attempts to 
place on the benthic macroinvertebrate community study is not supported by USEPA 
guidance or the community study data and has little support from the 1998 BERA study. 
With the variability and uncertainty outlined above, the statistical analysis of the 
community data is questionable; as such, it was not used to derive the proposed PRG. 

The NSPW sediment chemistry data supports earlier chemistry data. The NSPW toxicity 
testing supports the 1998 and 2001 SEH data sets and supports the PRGs previously 
proposed in these documents. The UV results from the 2005 study also support the 
earlier work. In addition, the bioassay data is in agreement with the body of data 
available in the literature on concentrations of TPAHs that produce toxic effects on 
benthic communities. Thus, both the chemistry data and the toxicity data are used to 
support the determination ofa PRG for the Site. 

In conclusion, the proposed PRG [2,295 ug PAH/g OC (9.5 ug PAH/g dwt at 0.415% 
OC)J is based on a best professional evaluation of sediment chemistry, bioassay, and 
benthic community study data collected by SEH and NSPW and conclusions reached by 
NSPW. This PRG does not include the added effects of UV and is based on a water 
depth of 6 feet or more. If the final depth of sediments will be less than 6 feet, the PRG 
for any acti\'e remedial intervention will be adjusted downward as based upon UV 
extinction coefficients measured in Site waters. The adjusted PRGs (assuming no debris 
cover) are provided in Table I of Attachment 3. 

Since the RI/FS Work Plan was approved by USEPA, a number of correspondence and 
meetings have taken place in an attempt to come to a mutually agreed upon PRG for 
sediment contamination at the Site. A number of differences in application of the data 
have continued to interfere with this pursuit. In order to keep on schedule for completion 
of the Feasibility Study, the USEPA has produced this Technical Memorandum. 
Pursuant to the AOC, NSPW will complete the ordered Feasibility Study using the PRG 
contained in this Technical Memorandum. 
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Figure 1 - Summary of Toxicity Data for Sandy Sediments 
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Attachment 1 
Sediment Chemistry Data from URS 2095 BERA 

S a m ^ I D « , D a t a o f C o l l e c t i o n 

S Q T 1 . s a n d y s K e , J u n f } 0 0 5 

S Q T l M e a n o f Rep l i ca tes 

standard Deviation +/-

\Madian 

SQT 1 Composite Grab (TPAH avg with dup) 

SQT Tox Test Homogenized Sample 

S Q T 2 . w o o d y a l i a , . ^«na 7005 

S Q T 2 M e a n of Rep l i ca tes 

Slandam Deviation */• 

Median 

SQT 2 Composite Grab 

SQT Tox Test Homogenized Sample 

S Q T 3. w o o d v a i t e . J u n e 2 0 0 5 

S Q T 3 l i / lean of Rep l i ca tes 

{standardDeviatitMi •/-

\ Median 

SOT 3 Compos/re Gra6 (TPAH avg with dup) 
SQ7 70X Tasf ^yomogen/20d 5amp/a 

S Q T 4 . w o o d v s i t e . J u n e 2005 

i S Q T 4 M e a n of Rep l i ca tes 

SlandajdDovfalwn V-

Madian 

ISQT 4 Composite Grab 

ISQT Tox Test Homogenized Sample 

S Q T 5. w o o d v s i t e . J u n e 2005 

I S Q T 5 M e a n o f Rep l i ca tes 

IStandanl Deviation •»/-

Madian 

SQT 5 Composrte Grab (TPAH avg with dup) 

SQT Tox Test Homogenized Sample 

S Q T 6. s a n d v s i t e . J u n e 2005 

S Q T 6 M e a n o f Rep l i ca tes 

standard Daviafvn +/-

MMian 

SQT 6 Composita Grab 

|SQT Tox Test Homogenized Sample 

S Q T 7. s a n d v s i t e . J u n e 2005 

I S Q T 7 M e a n o f Rep l i ca tes 

Slandanl Oanatidn <•/-

iMadian 

SQT 7 Composite Grab (TPAH avg with dup) 

SQT Tox Test Homog Sample (avg TPAH with dup) 

S Q T a. w o o d v a i t e . J u n e 2005 

S Q T 8 M e a n o f Rep l i ca tes 

Standantf Oevtatidn *f-

Median 

SQT 8 Composite Grab 

SQT Tox Test Homog Sample (TPAH Avg with Dup) 

TPAH 
( d w ug/ lcg) 

442 ,595 

487. TfS 

280.275 

376.815 

166.940 

3,545 
1.314 

3.283 

4.815 

3,195 

21,989 
14.228 

25.235 

2)270 

)7.0SO 

20,302 
6.2)4 

)9.390 

26.942 

14,098 

57.462 
)7.101 

54.500 

84.003 

31,250 

4.155 
).879 

3.505 

9.038 

2.297 

21,209 
25.828 

1 13.720 

14.058 

23.096 

116.331 
181.989 

86.630 

124.238 

59.137 

T O C 

( d w m g / l i g ) 

6 .196 

3,524 

4.950 

3.175 

4.600 

427 .400 

139.292 

385.000 

100,000 

420.000 

294,400 
)40. r90 

384.000 

)38.500 

400.000 

420.201 
120.0)3 

46).000 

160.000 

420 000 

348,600 
135253 

363.000 

265.500 

250.000 

79.060 
15.550 

82.900 

14.000 

95 000 

2.352 
1,070 

2.190 

3,100 

3,500 

290.840 
179.095 

309,000 

42.000 

385.000 

TOC 

1̂ 1 

0.6% 
0 4% 

0 5% 

0.3% 

0.5% 

42.7% 
13.9% 

385% 

10.0% 

42 0% 

29.4% 
140% 

384% 

13.7% 

40 0% 

4 2 0 % 

)20% 

48 )% 

16.0% 

42.0% 

34.9% 
)3.5% 

383% 

26 6% 

25.0% 

7.9% 
1.6% 

83% 

1.4% 

flR% 

0.2% 
0.1% 

0.1% 

0.3% 

0.4% 

2 9 1 % 

17.9S 

309% 

4.2% 

38.5% 

T P A H N O C 

( u g / g O C ) 

57,118 

42.721 

70,155 

118.682 

36.291 

9 
3 

8 

48 

8 

68 
)9 

69 

)S8 

43 

56 
36 

42 

168 

34 

172 
34 

)57 

316 

125 

52 
)5 

48 

646 

24 

16.148 
28.426 

4.314 

4.535 

6.599 

288 

344 

182 

2,968 

154 

P A R T I C L E S I Z E A N A L Y S I S O F S E D I M E N T S | 

% S o l l d a 

79 

2 

79 

37 
5 

37 

35 
10 

34 

29 
2 

30 

31 
3 

31 

36 
2 

38 

78 
3 

78 

36 
12 

33 

N o n - S o i l M a s s 

% 
2 

4 

) 

82 
30 

79 

52 
32 

4) 

161 

58 

)46 

75 
12 

74 

8 
5 

7 

2 
2 

) 

70 
71 

52 

G r a v e l 1 

S i ze % 

0.0 

0 1 

0 0 

0.0 
0 0 

0 0 

0.0 
0 0 

o o 

0 0 
0 0 

0 0 

0.0 
0 0 

o o 

0.0 
0 0 

0 0 

0.2 
0.4 

0 0 

14.4 
13.3 

2 ) 9 

C o a r a a S a n d 

S i z e % 

0.5 

03 

08 

0.0 
0 ) 

a o 

0.0 
0.0 

o o 

0 0 

0.0 

0 0 

0.0 
0.0 

o o 

0.0 

oo 
oo 

0.7 
0 4 

08 

0.3 
OS 

0 2 

M e d i u m S a n d 

S i z a % 

32 

4 

32 

32 
)3 

33 

9 
4 

8 

22 
8 

24 

23 
8 

23 

4 

) 
< 

36 

) 
38 

24 
7 

23 

F i n e S a n d 

S i ze % 

6 0 

s 
80 

45 
)2 

48 

' 

53 
)6 

47 

5 0 

)3 

52 

46 
6 

46 

22 
6 

20 

59 

2 

59 

48 

6 

5) 

SMI & C l a y F i n e s % 

S i ze (<:P200) 

8 

5 

9 

24 
22 

19 

38 
)7 

4S 

28 
)8 

24 

31 
)3 

35 

74 

8 

76 

4 

2 

4 

14 

)) 
16 

% S & C F i n e s 

a n d F ine S a n d 

68 

3 

88 

69 

)) 
67 

91 
4 

92 

78 
8 

76 

77 
8 

77 

96 
1 

96 

63 
1 

63 

62 
14 

63 

file:///Madian


^.,to su^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
— \ NATIONAL HEALTH & ENVIRONMENTAL EFFECTS 

S RESEARCH LABOR.\TORY 
^ MID-CONTINENT ECOLOGY DIVISION 

6201 CONGDON BOULEVARD, DULUTH, MINNESOTA 55804 
* ' - tP«0^«•^ ' ' 

Ohf ICE OF 
RESEARCH AND DEVELOPMENT 

April 5, 2007 

SUBJECT: Analysis of photoactivation issue relative to Ashland BERA 

FROM: David R. Mount, Research Aquatic Biologist 

TO: Scott Hansen, RPM Ashland Superfund Site 

The following text describes my assessment ofthe predicted effects of combined UV and PAH 
exposure at the Ashland site based on the available experimental data. A draft of this memo was 
reviewed by Dr. Russell Erickson; his comments were incorporated and he is in agreement with 
the analysis. 

For short term exposure, response to UV/PAH exposure has been shown to be proportional to the 
product ofthe PAH exposure (often expressed in terms of body burden) and the UV exposure. In 
the case of sediment exposure without measured body burdens, the sediment PAH concentration 
(OC normalized) should be a reasonable surrogate for PAH dose if one assumes that the 
organisms came to a steady state body burden relatively quickly. The uncertainty here is on the 
side of leniency (i.e. the opposite of environmentally conservative) as it would underestimate 
effects if steady state was not achieved. Under the steady state assumption, the expression of 
exposure as a product of sediment PAH concentration and UV exposure should be an appropriate 
way to compare results among experiments. 

Figures 1 and 2 show the exposure-response relationships for the URS (2006) and SEH (2001) 
exposures of Hyalella to dilutions ofa sandy PAH contaminated sediment from the site, with and 
without UV light. The PAH concentration for the 50% dilution in the SEH study has been 
adjusted as suggested previcusly by URS. These experiments show that the addition of UV light 
to sediment exposure consistently increases toxicity. In the URS study, the increase in toxicity 
from a 24-hour average UV of 28.3 (iW/cm- (a 16-h photoperiod averaged over 24 hours) was 
about 2.1 fold, with the LC50 decreasing from 12750 |ig PAH/g OC to 6050 ug PAH/g OC. In 
the SEH test, the average UV exposure was slightly higher (24-h average of 34.5 |iW/cm-) and 
the increase in toxicity was about 2.7 fold, with the LC50 decreasing from 14418 to 5351 \ig 
PAH/g OC. Taking into account the slightly higher UV in the SEH tests, these results are 
remarkably close. 

One difference between the URS and SEH tests is test duration - the URS test was a 10-d test, 
while the SEH test was a 28-d test. Because the UV dose is cumulative and therefore increases 
with time of exposure, one might expect that a longer exposure would show comparable effects 



at a lower PAH concentration. However, despite the difference in duration, the LC50 values 
expressed on the basis of sediment PAHs were remarkably close. One explanation for this 
similarity might be that the duration ofthe SEH exposure was long enough for damage repair 
rates to become significant. The concept that the potency of UV/PAH tixposure is a linear 
function of PAH * UV * time assumes that accumulated damage from UV/PAH exposure is 
repaired at a negligible rate, which appears to be true for shorter term exposures. However, it is 
reasonable to expect that for less severe exposures, which create damage at a slower rate over 
longer periods, repair rates will become significant. Thus, it may be that LC50 concentrations 
become asymptotic at longer exposure periods such as 10-28 days. 

A second explanation is that the PAH exposure in the URS and SEH tests differed in a way not 
reflected by the reported PAH concentrations in the sediment. The evidence for this explanation 
is that the SEH 28-d Hyalella lest without supplemental UV showed lower sensitivity to PAHs 
(28-d LC50 14400 ug PAH/g OC) than did the 10-d test without UV conducted by URS (10-d 
LC50 12700 ug PAH/g OC). Based on literature data (e.g., Schuler et al. 2004; ES&T 38:6247), 
one would expect the 28-d LC50 in the absence of UV light to be about half of the 10-d LC50. 

For purposes of this analysis the former explanation, that damage repair becomes significant in 
longer term exposures, was used. While a more lenient (as opposed to environmentally 
conservative) assumption, it is not excessively so, and is very consistent with what one would 
expect from the underlying biology. Under this assumption, one can compare the two test 
responses by plotting them on the same axis using average daily UV/PAH exposure ([fxW-h 
UV/cm"] * [^g PAH/g OC]). Doing so is strongly suggestive ofa single exposure response 
curve with an LC50 of 4.2 [W-h UV/cm-] * [jig PAH/g OC] and an LC20 of 2.947 [^W-h 
UV/cm-] • [|ig PAH/g OC] (Figure 5). 

The two UV experiments discussed above were both conducted to simulate UV intensity at 
moderate depth, circa 8 feet. However, UV penetration is highly depth dependent, so much 
greater UV intensity can be expected at shallower depths. EPA suggested to URS/Xcel on 
multiple occasions that additional UV exposures should be conducted at higher UV intensities in 
order to quantify the expected response at shallower depths. However, URS/!Xcel declined to 
follow EPA's suggestion, so the BERA is left to extrapolate results representing moderate depths 
to responses that would be expected at shallower depths. 

To do this, the extinction curve determined from UV measurements at the site was used to 
estimate the degree of light penetration at various. The extinction equation was: 

% of surface UV at x cm depth = 10^(-0.0064*x-i-l.9769) 

Based on previous calculations, the 24-h average UVA irradiance at the water's surface in June 
was estimated at 977 [iW/cm". The expected 24-h dose expected at an>' depth equals the 
percentage UV penetration to that depth multiplied by the surface UVA multiplied by 24 hours. 
This can be divided by 10* to convert l̂W to W. If one divides the LC20 (from the PAH/UV 
response regression described above) by the depth-specific 24-h UV dose just described, the 



result is the sediment PAH concentration expected to result in 20% lethality to Hyalella at that 
depth. Table I shows the results of these calculations. 

A final issue relates to the degree to which overlying debris might provide partial shading to 
benthic organisms living at the site. All ofthe exposures discussed thus far have had no shading 
provided aside from the test sediment itself. To explore the shading issue, URS conducted an 
additional series of treatments in which leaf plugs were added to the test chambers to provide 
shade like might be expected from a sediment surface with overlying debris. The results of this 
exposure series, compared to the response obtained without UV, and with UV but without 
shading, is shown in Figure 6. These data indicate an intermediate response by organisms 
exposed in the presence of leaf plugs. The presumption is that the decreased sensitivity of 
Hyalella to UV/PAH in the presence of leaf plugs is associated with decreased UV exposure, 
although no measurements were made to determine if the presence of leaf plugs might have 
decreased bioavailability ami/or accumulation of sediment PAHs. Previous analyses conducted 
by Dr. Russell Erickson of E^PA/ORD-Duluth (provided to Xcel as part of initial EPA comments 
on the draft BERA) empiricuily estimated the amount of shading provided by the presence of leaf 
plugs, based on the differential responses among treatments with no UV, and UV with and 
without leaf plugs. The estiinate was that the presence of overlying debris (leaf plugs) reduced 
UV exposure by 40%. This value can be used to estimate the expected response of Hyalella in 
the presence of overiying debris, by recalculating the depth-specific PAH LC20 concentrations 
assuming 40% less UV expcisure. These "with debris" values are shown along with the "no 
debris" LC20 values in Table I. Selection of thresholds to apply at the site depends on the 
degree to which overlying d(?bris is expected (before or after remedial action) and how the 
shading effect ofthe debris layer would relate to that used in the laboratory experiments, in this 
range would depend on the degree to which overlying debris is available at the site, both before 
and after any remedial action. Table 1 also shows these LC20 values adjusted to a dry weight 
basis, assuming an organic carbon content of 0.415%, the average ofthe OC content in SQTl 
and SQT7. 

The extrapolation to UV exposures expected in areas shallower than 8 ft presumes that the 
increase in UV exposure of benthic organisms will be proportional to the increase in incident UV 
at the sediment surface, and that the UV alone will not cause adverse effects. Because Xcel/URS 
declined to conduct testing at UV intensities higher than those expected in roughly 8 feet of 
water, any non-linearities that might occur in the real world cannot be estimated, and direct 
proportionality is the only reasonable assumption (i.e., if one doubles the UV, the PAH 
concentration corresponding to the LC20 will be cut in half)- There has been some preliminary 
experimental work conducted at EPA's Duluth laboratory using PAH-spiked sediments and 
simultaneous UV exposure. This work is neither complete nor published. However, it suggests 
that Hyalella can withstand continuous UVA exposure to at least 290 jiW/cm- (highest exposure 
tested) in the presence of West Bearskin sediment (no overlying debris) without apparent adverse 
effect, and Chironomus dilutus and Lumbriculus variegatus withstood continuous UVA exposure 
of about 770 jiW/cm' (highest exposure tested) in sediment without overlying debris. While 
these are preliminary data, they suggest that UVA exposure alone would not prevent colonization 
of sediments with higher UVA exposure, although whether there is an upper limit was not 
determined in these experimi:nts. 



The discussion above relied exclusively on data from UV/PAH exposures with Hyalella azteca 
as the basis for estimating effect thresholds. However, several other experiments involving 
UV/PAH exposure were conducted during the course of site investigations. The relationship 
between these other studies and the analysis above is discussed in the following paragraphs. 

URS (2006) also conducted exposures of larval fathead minnows to both site sediments and 
simultaneous UV exposure. UV exposures used in these experiments were higher than those in 
the Hyalella exposures, intended to represent UV intensity in about 4 feet of water rather than the 
8 feet assumed for the Hyalella exposures. In terms of sediment PAH concentration associated 
with effects, the fathead minnows appeared comparably sensitive as Hyalella. Survival in SQT7 
was 38% percent, with a PAH concentration of 6084 ug/g OC. This 38% survival is about half 
that observed in the reference treatments, so one can view 6084 as an approximate LC50 for 
fathead minnows at the associated UV exposure. As described above, the LC50s for Hyallela 
were 6050 and 5351 ug/g OC. In absolute terms, this implies that fathead minnows were less 
sensitive than Hyalella to UV/PAH exposure because UV exposure was higher in the fathead 
minnow test. Regardless, the comparison ofthe fathead minnow and Hyalella tests suggest that 
fathead minnows would likely be protected by thresholds calculated based on the whole sediment 
exposures with Hyalella as shown in Table 1. 

Additional experiments (SEH 1998) were conducted using organisms that were exposed UV li,ght 
in clean water, after exposure to contaminated sediments without simultaneous UV. These 
exposures were relatively short (hours) and involved relatively high UV irradiance (circa 500 
fiW.'cm-). While these experiments definitely demonstrate that organisms accumulated 
contaminants from the sediments that could be photo-activated by UV exposure, the intense UV 
exposure and the absence ofthe shading effect of sediment (as would be available in nature) 
make it difficult to interpret these exposures relative to the effects one would expect under field 
conditions. 

Finally, some UV/PAH experiments were conducted using sediment elutriates. Elutriate 
experiments can be challenging to interpret if actual exposures are not measured. Because 
experimental data are available for organisms simultaneously exposed to UV and PAH in bedded 
sediments, it does not appear necessary to apply data from elutriate experiments to risks 
associated with organisms exposed to bedded sediments. Elutriate experiments may have greater 
applicability to a resuspension event, though the absence of measured PAH concentrations in the 
elutriates make it difficult to directly relate the PAH exposure occurring in the elutriate 
experiments to concentrations of PAHs that might occur in the water column at the site during a 
resuspension event. In addition, hydrodynamic events of sufficient magnitude to resuspend 
substantial amounts of sediment would likely also affect UV penetration into the water column. 
Additional analysis and/or data collection would be necessary to comprehensively evaluate the 
potential for photo-activated toxicity under a resuspension scenario. 



Table 1. Sediment PAH concentrations estimated to cause 20% lethality of Hyalella azteca in 10 days of exposure with and without 
overlying debris. 

Water 
• Depth 

(cm) 

5 

10 

25 

50 

100 

150 

200 

232 

250 

300 

% of Surface 
Irradiance at 

Depth 

88.1 

81.8 

65.6 

45.4 

21.7 

10.4 

4.98 

3.11 

2.38 

1.14 

24-h Average 
Irradiance 
(piW/cm^) 

860.6 

799.5 

640.9 

443.4 

212.2 

101.6 

48.6 

30.3 

23.3 

11.1 

PAH at LC20 (ug/g OC) 

No Debris 

143 

154 

192 

277 

579 

1210 

2530 

4050 

5280 

11000 

With Debris 

238 

256 

319 

462 

964 

2020 

4210 
• 

6750 

8800 

18400 

PAH at LC20 (ug/g dwt (ĉ  0.415% OC)) j 

No Debris 

0.59 

0.64 

0.80 

1.15 

2.40 

5.02 

10.5 

16.8 

21.9 

45.8 

With Debris 

0.99 

1.06 

1.33 

1.92 

4.00 

8.36 

17.5 

28.0 

36.5 

76.3 



Figure 1 URS 2006 Sanely Dilution 
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Figure 2 SEH 2001 Sandy Dilution 
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Figure 3 URS 2006 Sandy Dilution with UV 
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Figure 4 SEH 2001 Sandy Dilution with UV 
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Figure 5 Combined Sandy Dilution with UV 
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Rgure 6 URS 2006 Sandy Dilution 
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A stalislical analyses was done on the paired sampling results from each substrate to determine if 
the results were significantly different. Separate t-tests (alpha less than or equal to 0.05) were run 
to compare the raw data from the two sand sites and the two wood sites. Data were transformed 
when necessary to achieve normality and equal variance by using natural log or natural log (x + i ) 
(if zero values were present in the data). Normality was tested using the Kolmogorov-Smirnov Test 
(with Jlliefors" correction), while equal variance was tested using the Levene IVIedial Test. If 
nomicJlity or equal variance could not be achieved, a Mann-Whitney Rank Sum Test was used. All 
tests were done using SigmaStat (Jandel Scientific, San Rafael, CA). The paired results that were 
shown to be statistically different and the level of significance are shown In the table below. The 
eight ndices that are significantly different in the table below are the same eight identified in the 
table above through qualitative means that were related to probable impacts from the coal tar ^ 
contamination.. The statistical analyses confirms the conclusions reached through the qualitative ^ 
evaluation of the data. 

Indices 

Total Taxa Richness 

Midge Taxa Richness 

Total Abundance (m2) 

Midge Abundance (m2) 

Oigt}Chaete Abundance (m2) 

Comparison of RW:CW Index Means 
Level of Significance 

Significant 

Significant 

Not significantly different 

Significant 

Not significantly different 
due to high variability at 

contaminated site 

p= 0.019 

p =0.002 

p = 0.838 

p = 0.002 

p = 0.294 

Comparison of RS:CS Index Means 
Level of Significance 

Significant 

Significant 

Significant 

SignificanI 

Significan) 

p = 0.004 

p = 0.007 

p < 0.001 

p < 0.001 

p < 0.001 

The end results of the above comparisons is the identification of four additional indices from the ' 
four identified by D & M which show probable impacts when the reference site results are compared 
to the contaminated site results on a qualitative and quantitative statistical basis.. The above 
results also generally coincide with the SEH ERA qualitative analysis of the macroinvertebrate data 
as shown in Table 15 of the ERA. 

: UJDUR. 6TO$\ 4AWISCH) 

P<IAA M ^ ^ e n i \ 



FIGURE 10 
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FIGURE 11 
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FIGURE 15 
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FIGURE 16 
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SUBJECT: Discussion of PAH toxicity thresholds for Ashland site sediments 

FROM: David R. Mount, Research Aquatic Biologist 

TO: Scott Hansen, RPM Ashland Superfund Site 

I am writing to summarize my thoughts on establishing effect thresholds for PAH toxicity to 
benthic organisms from bedded sediments at the Ashland site. As you are aware from the recent 
string of written and telephone communications, the nature ofthe available data do not allow 
establishment of an effects threshold that is without uncertainty. Three major factors are 
responsible for this: 

1) Not all studies targeting similar responses find the exact same exposure response profile; 

2) Not all species tested have the same sensitivity; 

.3) While several studies have been completed, there remains a substantial gap in the 

toxicological informaiion for a critical range of PAH concentrations, primarily 6(X) to 
6000 |j.g/'g organic carbon. 

Xcel/URS have proposed a concentration of 53 ug total PAH/g' dw'l as delineating sediments that 
have sufficient potential for adverse effect to require active remediation. From conversations 
with you, you have indicated that the remedial action objective (RAO) relative to protection of 
the benthic community shouhi be a concentration expected to protect not just a single benthic 
organism, but the suite of benthic organisms evaluated. This is, of course, completely consistent 
with other regulatory approaches taken by the Agency; ecological protection is generally based 
on protecting most, if not all .species, not just one. With this in mind, the RAO proposed by 
Xcel/URS fall short of your siated goals in two broad ways: 

1) An analysis of the available toxicity data, along with literature data, makes clear 
that toxicity due to the mixture of site PAHs can be expected well below 5300 |ig/g 
OC, the value from vkhlch the RAO of 53 ug/g was derived. 

^Unless otherwise noted, the term "total PAH" in this document refers to the sum ofthe PAH 
structures measured by URS in their analyses supporting the BERA. Note that a true measured of "total 
PAH" would include additional structures not quantified by URS in routine analyses. 
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2) The 1% organic carbon content used by Xcel/URS to convert the purported effect 
"threshold'' of 5300 pg/g OC to the RAO of 53 ^g/g dwt is not reflective ofthe 
organic carbon content in the sediments which were the primary determinants of 
that threshold (0J7% and 0.46%). This has the effect of raising the proposed RAO 
(expressed on a dry weight basis) by a factor of 2.4-fold above the exposures actually 
shown to cause the effects Xcel/URS concedes are unacceptable. 

In the paragraphs that follow, I will discuss in detail why these two issues are critical, and how 
they can be more appropriately addressed. I will deal with the second issue first, as it is 
somewhat less complicated. 

Translation Between Organic Carbon and Drv Weight Normalized Concentrations 

The overwhelming evidence from the scientific literature shows clearly that partitioning to 
organic carbon (OC) controls the bioavailability, and therefore toxicity, of non-polar organic 
chemicals such as PAHs. For this reason, concentrations of PAHs in sediment are generally 
normalized on the basis of organic carbon for purposes of ecological risk assessment, as they are 
in the draft BERA. For this reasons, two sediments with the same dry weight (dwt) normalized 
PAH concentration may have f>ose greatly different ecological risks if their OC contents differ. 
However, there is often a preference on the part of remedial engineers and others to express 
remedial goals on a dwt basis rather than an OC basis. While this is contrary/ to toxicological 
theory, it is a practical reality, so a conversion is necessary. 

This is a particularly important issue for the Ashland site, because the organic carbon contents of 
site sediments vary by more than a factor of 100-fold, from less that 0.4% to over 40%. This is 
further complicated by the belief that in sediments with relatively higher OC content, the OC is 
dominated by comparatively undegraded woody material, which can be suspected to have a lower 
affinity (i.e., lower partition coefficient) for PAHs than the more typical diagenic organic carbon 
likely to comprise the OC fraction in sandy, low OC sediments. If the partition coefficient for 
woody debris is in fact lower than that for diagenic carbon (and there is some evidence for this in 
the URS bioaccumulation studies and the SEH toxicity studies), then a different 
exposure/response relationship would be needed to determine the RAO for woody sediments. In 
discussions with Xcel/URS, it was proposed by Xcel/URS that a single, dwt-based RAO be 
developed based on responses in sandy sediment, and the same value would then be used for both 
sandy and woody sediments. Based on my review ofthe available datii, J believe that 
establishing the RAO based on dwt-normalized concentrations in sandy sediments would in fact 
be protective of organisms in woody sediments if the same dwt-based RAO was applied. 

Xcel/URS proposed an RAO of 53 \ig total PAH/g dwt (total PAH being defined as the total of 
the PAH structures URS measured in their investigations), which was derived from a value of 
5300 p.g/g OC converted to a dwt basis assuming a OC content of 1%. The problem with this 
conversion is that the sediments that were primary drivers for the establishment of this threshold 
(SQTl and SQT7) had organic carbon content well below 1% (0.46% and 0.37%, respectively). 
In fact, sediment SQT7, which was egregiously toxic to both Hyalella and Lumbriculus, had a 
dwt normalized PAH concentration of only 22.5 ug/g dwt. According to the RAO proposed by 



Xcel/URS (53 \ig'g dwt), S(^T7 would not warrant active remediation, being less than half the 
RAO concentration, even though it was highly toxic to all species tested. Cleariy, this is not 
consistent with a goal of protecting the suite of organisms evaluated in the BERA. 

Because of this problem, the conversion of an OC-normalized threshold to a dwt-normalized 
RAO must consider the likely OC content to which the flAO will apply, not just a generic 
conversion assuming 1% orj',anic carbon. Sampling by URS of sandy sediments both on and off 
site clearly indicate OC contents well below 1%. Later in this memo I will provide 
recommendations for dwt-normalized thresholds. For this purpose, I will use the mean ofthe OC 
measured in SQTl and SQT7, which is 0.415%. Whether this is the exact value that should be 
used probably warrants lurther evaluation, though it is clear that something lower than 1% is 
necessary to accurately reflect the toxicity of sandy site sediments. 

Summary: To protect benthos in sediment with the organic carbon content found in sandy 
site sediments collected and studied by Xcel/URS, conversion of OC-normalized PAH 
concentrations to dwt-norrnalized concentrations will require a conversion factor much 
lower than 1% organic carbon. This factor alone will result in an RAO much lower than 
the 53 |ig/g dwt proposed by Xcel/URS. 

Protectiveness ofa sediment PAH concentration of 5300 ug/g OC 

A variety of studies were conducted in support ofthe Ashland BERA to assess the likely effects 
of different PAH concentrations in site sediments. The majority of this evidence stems from 
laboratory exposures of organisms to site sediments. Xcel/URS evaluated these data and 
proposed a value of 5300 \i% PAH/g OC as delineating PAH concentrations with do or don't pose 
unacceptable risk to benthos. This value seems to be derived ttirough a geometric mean of 
purported NOEC and LOEC values from a mixture of sediment toxicity studies with Hyalella 
azteca. 

There are several aspects of the available data that argue that this value does not have the 
characteristics of an effect/no effect threshold for benthos. Ofthe sandy site sediments tested, 
the sediment with the closest PAH concentration to this proposed RAO is SQT7, with a PAH 
concentration of 6084 fig total PAH/g OC'. This sediment caused >80% mortality of Hyalella in 
a 28-d exposure, and complete mortality of Lumbriculus variegatus in a 4-day exposure. 
Suggesting an RAO that is only 13% lower than a concentration causing egregious toxicity to 
every benthic organism tested is not consistent with a conceptual goal of little or no toxicity to 
benthos. URS has suggested that toxicity observed in simultaneous reference sediments reduces 
confidence in the finding of toxicity to Hyalella in SQT7, but the finding of toxicity to Hyalella 
at this PAH concentration is i:onsistent with literature data (discussed further below). 

^Af̂ er the analysis supporting this memo was completed, 1 was informed by URS that there had 
been an error in calculating the total PAH values for the SQT samples reported in the URS BERA. 
Because this error was reported so late, a decision was made to complete this memo using the PAH 
values previously reported by LUS. Although specific values reported in this document would be 
affected by this error, the overall conclusions would not be greatly affected, hence the decision to 
proceed based on the values originally reported. 



Furthermore, this contention is irrelevant with regard to Lumbriculus, to which SQT 7 was hig;hly 
toxic, as results from the URS bioaccumulation experiment did not indicate that there was 
extraneous toxicity to Lumbriculus in the sandy reference stations. 

Equally, or perhaps more significant, is that the Xcel/URS proposed Rj\0 does not provide 
protection for the midge, Chironomus dilutus, for which sediment toxicity data were also 
available. URS did not succeed in completing toxicity tests on SQT7 or other sediments with 
midge. However, tests of diluted site sediments conducted by SEH 2001 indicated a EC20 for 
midge of 4100 jig/g OC. This value is not only lower than the proposed RAO, but was obtained 
using a dilution series that showed substantially lower toxicity to Hyalella than was found by 
URS in SQT7 and dilutions of SQTl, suggesting that toxicity of those sediments to midge would 
likely have occurred at even lower concentrations. This suggests strongly that 5310 ug/g OC is 
not a concentration that would protect against toxicity to Chironomus dilutus. 

Summary: The site-specific toxicity data, including those collected by Xcel/URS, indicate 
strongly that an RAO of 5300 |ig/g OC would allow for substantial sediment toxicity to all 
three benthic species tested in this investigation. This does not meet your definition of an 
appropriately protective value. 

Relationship of Site Toxicity- Data to Other Informaiion on PAH Toxicity to Benthos 

Among other issues, the approach taken by Xcel/URS in the draft BERA was highly empirical 
and did little to incorporate the larger body of knowledge of PAH effects on benthos. This is a 
particularly critical issue, because the available data suggest that the threshold for toxicity to 
benthos likes somewhere in the range of 600 to 6000 ^g/g OC, but there are very, very few site-
specific data for this concentration range. Thus, it is logical to relate the site specific responses 
observed in site sediments other information. If there is concordance, then these other sources of 
information can be used to supplement the site-specific information and, in doing so, provide a 
stronger basis for deriving an appropriately protective threshold. 

Equilibrium partitioning (EqP), as described in the EPA ESB document for PAH mixtures, 
provides a mechanistic for understanding and predicting the toxicity of PAHs in sediments to 
benthic organisms. To apply this approach, one must assume or derive an organic carbon 
partition coefficient (Koc) to describe the distribution of PAH between the solid phase and 
interstitial water. Because it describes the relative chemical activity of PAHs in the solid phase 
and interstitial water, Koc is also used to quantify the bioavailability of PAHs in sediments. 
Although EqP can be applied regardless ofthe site-specific Koc value, the defauh approach is to 
assume that Koc is similar to Kow (log Koc = 0.983*Kow + 0.00028). Because Koc and Kow 
are neady equal in value in the default case, it also follows that at steady state, an organism that 
does not metabolize PAHs will have a body burden (normalized to body lipid) that is roughly 
equivalent to the OC-normalized PAH concentration in sediment. Thus, the ratio of 
concentration in organism lipid to concentration in sediment OC (called the Eliota Sediment 
Accumulation Factor or BSAF) is expected to be approximately one if Koc and Kow are similar, 
thus indicating the default EqP scenario is applicable. This same approach was used in a 
different context by Xcel/URS in their draft BERA. 



The BSAFs for Ashland site sediments can be calculated from the bioaccumulation experiments 
conducted by URS using Lumbriculus variegatus. BSAFs calculated based on total PAH are in 
the range of 3 to 5 for most stations, indicating that PAH bioavailability in these sediments was, 
f anything, slightly higher tfian would be expected if Kow=Koc. One site, SQT3 showed a 

much higher BSAF (10) and one site showed a much lower value (0.15). Values much higher 
vhan I indicate higher than expected bioavailability, which is not inconsistent with the presence 
of relatively undegraded wood debris, which is common at the site and is consistent with the 
.-elatively high OC content ofthese sediments. A value much lower than 1 indicates a higher Koc 
value as might result from the presence of large amounts of coal or soot. No values were 
obtained for SQTl or SQT7 because these sediments were directly toxic to Lumbriculus. 
However, taken as a whole these BSAF data indicate that the assumption that Kow= Koc is not 
unreasonable and is, if anything, perhaps somewhat lenient (i.e., the opposite of environmentally 
conservative). 

The other assumption that is necessary to apply EqP theory to PAH toxicity at the Ashland site is 
the ratio between the concentration of all PAHs present (hundreds of structures), and those that 
were actually quantified for the BERA (26 structures). In the EPA ESB document, there is a 
recommendation that a set of 34 PAHs and PAH homolog series be considered as representing 
the total PAH concentration for purposes ofthe ESB. Data relevant to this ratio was collected in 
the so-called, "forensic study," which included both the 26 structures measured in the URS SQT 
studies, and the 34 groups in the EPA ESB recommendation. While this should lend itself to a 
straightforward calculation, there are irregularities in those data that reduce confidence in the 
calculations. For example, the sum ofthe two individually-measured methylnaphthalene 
compounds are significantly greater than the concentration reported for CI-naphthalenes; these 
concentrations should be equal. As a result, the correction factor for unmeasured PAHs in the 
BERA has some uncertainty about it which is beyond the scope of this document to fully discuss. 
For current purposes, a value of 1.2 was chosen, even though higher ratios were observed for 
other site stations, making this a lenient (as opposed to environmentally conservative) 
assumption. This was done because SQTl and SQT7: 1) represent comparatively unweathered 
material; 2) appear to be free of woody debris and the uncertainties associated with that material 
(e.g., retenes); and 3) are the sites whose toxicity was central to the derivation ofthe RAO based 
on data for SQTl and SQT7, the two most toxic samples among the SQT stations, and therefore 
the samples among the SQT iitations that have greatest influence on the RAO. Nonetheless, this 
value of 1.2 is toward the low end of values reported in the literature for coal tar sites (see 
Hawthorne et al. 2006) and may be an assumption worthy of further evaluation. 

Accepting the assumption that Kow=Koc, and a total PAH adjustment factor of 1.2, one can use 
water only toxicity data for PAHs to estimate the concentrations in sediment that would be toxic 
to Hyalella azteca and Chironomus dilutus. Schuler et al (2004; ES&T 38:6247) published water 
only toxicity data for fluoranthene, reporting a water only LC50 for Hyalella of 110 |ig/l and 59 
fig/L for lO-d and 28-d of exposure, respectively, and the 10-d LC50 for Chironomus dilutus of 
36 Jig/L. Assuming a middh;-range Koc (5.00) and MW (202) as is represented by fluoranthene, 
and 1.2 as the adjustment factor for unmeasured PAHs, one would predict that the corresponding 
LC50's in Ashland sediments would be 10035 |ig/g OC for 10-d Hyalella, 5383 jig/g OC for 28-
d Hyalella. These values agiee very well with measured responses by Hyalella to SQTl (lO-d 
LC50 of 12,700 ug/g OC) an(i SQT7 (28-d mortality of greater than 80% at 6084 |ig/g OC), 



w hich indicates that the assumptions of the EqP approach are appropriate for these sediments. 
The calculated 10-d LC50 for midge, 3284 pg/g OC, is a little more than half of the EC50 of 
6220 |ig/g OC observed in the 10-d sandy sediment dilution study with midge (SEH 2001), and 
the 28-d Hyalella LC50 from the same study (14400 ug/g OC) was also higher than would be 
predicted. However, as Xcel/URS has argued consistently, there are some irregularities in the 
reported organic carbon concentrations from the SEH (2001) studies which may influence this 
comparison. 

Summary: The available data support the applicability of EqP and the EPA ESB 
assessment approach for predicting the toxicity of PAHs in Ashland site sediments. 

Calculation ofa Threshold Usine the EPA ESB 

The EPA ESB document contains procedures for estimating a concentration of PAHs in sediment 
that would protect roughly 95% of all species^ from chronic toxicity of PAHs. In the ESB 
calculation, the overall potency ofa PAH mixture depends on the distribution of compounds 
present. To estimate an ESB for the Ashland site, I calculated a concentration-weighted value 
based on the PAH composition in SQT7 (from the forensic report) with the rationale that this site 
was closest to the threshold. The molar concentration of each PAH in the "EMAP34" series of 
PAHs, and it was multiplied by the chemical specific guideline value from the ESB document. 
The sum ofthese products was then divided by the sum of all the molar concentrations to derive 
an overall ESB of 668 \ig/g OC (this was the mean of two replicates, 670.5 and 666.0). 

To relate this value to the BERA, one has to fijrther correct for the ratio ofthe PAHs measured 
by Xcel/URS to the "EMAP34" on which the ESB is based. As described above, the ratio I have 
been using is 1.2, which makes the final value 557 p,g/g OC, or 2.3 [ig/'g dwt at 0.415% OC. 

Summary: The EPA ESB procedure suggests a value of 557 ug PAH/g OC as protecting 
roughly 95% of species from chronic toxicity. 

Calculation of Thresholds for Benthic Species Tested for Ashland BERA 

From the available data, it appears that ofthe three benthic species used in sediment toxicity 
tests, the midge Chironomus dilutus (formerly tentans) is the most sensitive. This is supported 
by both the comparative toxicity in sediment dilution series tested by SEH (2001) and by the 
literature data for water-only toxicity of fluoranthene reported by Schuler et al (2004). Therefore, 
if the goal is to derive an RAO that will protect these three species, then it is the toxicity 
threshold for midge that will set the threshold. 

The first issue is to define what the threshold will be. Statistical significance is sometimes used 
to define toxicity thresholds, but this can be problematic because it is defined in large part by the 
concentrations tested and subtleties in data variability, neither of which is relevant to the 

•'The ESB is based on protecting the 95% percentile of species for which there are toxicity data; 
it is assumed that this is roughly equivalent to 95% of all species. 



expected biological effect of exposure. In recent years, greater emphasis has been placed on 
estimating specific levels of effect using various regression techniques. For this purpose, a 20 
percent effect threshold (EC20) is often chosen. While it is difficult to establish whether this is a 
true "threshold" for adverse effect (i.e., all concentrations below this are "safe"), it becomes 
difficult to reliably estimate levels of effect lower than this. It also cortesponds to a level of 
effect that is commonly found to be significant in toxicological testing. In selecting the EC20, it 
is recognized that this does not guarantee the absence of biological effect at this concentration; 
however, it will be presumed that levels of effect lower than this will be adequately addressed 
ihrough natural attenuation of residual effects. 

Within the toxicity tests conducted for the Ashland BERA, there is only one test that directly 
determines an EC20 for midge; that was the sandy sediment dilution test by SEH (2001). While 
.his is in some ways to most direct method for estimating this value, this study has been criticized 
•repeatedly by Xcel/URS because of anomalies in the analytical data that make the reported 
exposure concentrations somewhat uncertain. As a cross check on this value, one can use the 
larger body of available data, to make estimates ofthe midge EC20 using responses in other tests 
.and relationships among endpoints. The details of this analysis are described in detail in 
Attachment A, and are summarized in Table 1 below. Estimates ofthe midge EC20 range from 
1340 to 3930 ug PAH/g OC; converting to a dwt basis assuming a sediment OC of 0.415%, this 
corresponds 5.57 to 16.3 ug PAH/g dwt. Because ofthe uncertainties involved, it may be most 
appropriate to think ofthe midge EC20 as a range rather than a single value. 

Table 1 - Summary of Midge EC20 Estimates 

Concentration 
(Ug PAH/g OC) 

' 1340 

! 1770 

r 2020 

i 2560 

3930 

|ig PAH/g dwt. 
@ 0.415% OC 

5.57 

7.35 

8.31? 

10.6 

i6.:i 

Summary of Derivation ' 

Treat SQT7 as Hyalella 28-d LC80; adjust from Hyalella 
28-d LC80 to midge LC20 based on SEH (2001) dilution 
studies 

Treat SQT7 as Hyalella 28-d LC80; adjust from Hyalella 
28-d LC80 to Hyalella 28-d LC50 based on URS (2006) 
and SEH (2001) dilution studies; adjust to midge LC50 
based on Schuler (2004); adjust from midge LC50 to 
midge LC20 based on SEH (2001) dilution studies. | 

Midge LC50 predicted from Schuler (2004); adjustment J 
from LC50 to LC20 based on SEH (2001) dilution study | 

Hyalella 10-d LC50 from URS (2006) dilution study; 
adjust from Hyalella 10-d LC50 to midge LC50 based on 
Schuler (2004); adjust midge LC50 to midge LC20 based 
on SEH (2001) dilution studies. | 

Average of LC20 and EC20 from SEH (2001) test with 
dilutions of contaminated sandy sediment. 1 



Note that these values are still not as low as the calculated EPA ESB concentration of 557 ^g 
PAH/g OC (2.31 \ig PAH/g dwl at 0.415% OC). Among the reasons for this is that the EC20 
midge is the lowest value from among three species, and would not necessarily protect even more 
sensitive species. Basing an R.\0 on the midge EC20 should be done in recognition that effects 
to highly sensitive organisms are possible, and may require additional attenuation of exposure 
over time to meet a more stringent definition of "threshold." 

Summary: Based on a variety of data sources, the EC20 for midge is expected to lie within 
a range of 1340 to 3930 ^g PAH/g OC. .\t an OC of 0.415%, this corresponds to 5.6 to 16J 
p.g PAH/g dwt. 

Coherence of Midge EC20 Range with Aesreeate Toxiciti' Data 

Figure I shows a summary of all available toxicity data for solid-phase toxicity testing of sandy 
sediments from the Ashland site (in the absence of UV light), combining data from SEH (1998), 
SEH (2001), and URS (2006). Also shown are WDNR TEC, MEC, and PEC effect endpoints, 
the EPA ESB value, and the range of midge EC20 estimates listed in Table I. As can be seen, 
the midge EC20 range lies in an area that is consistent with the distribution of toxic and non
toxic samples; that is, most of the toxic samples lie to the right of this range, and most ofthe 
non-toxic samples lie to the left. Also obvious is the very limited about of data in the 600 to 
6000 \ig/g range discussed earlier in the document. Finally, the midge EC20 range is consistent 
with midrange ofthe WDNR guidance values. 

Summary: The range of estimated midge EC20 values is consistent with the distribution of 
site data and external chemical benchmarks. 

Influence of UV Light on PAH Toxicity 

The discussion above focuses solely on the effects of site PAHs in the absence of UV. As 
demonstrated experimentally in studies supporting the BERA, additional toxicity of PAHs can 
occur when UV light is present. Quantification ofthese effects, and adjustments to the RAO that 
may be needed for sediments in shallow water are discussed in a separate memo I forwarded to 
you previously. 

Summary: Effect thresholds discussed in this memo do not include consideration of UV-
induced effects, which are discussed in a separate document. 



Figure 1 - Summary of Toxidty Data for SarMjy Sediments 
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ATTACHMENT A 

ESTIMATION OF MIDGE EC20 VALUES 

Because Xcel/URS were unsuccessful at completing toxicity tests with Chironomus during the 
most recent investigations, the only site-specific testing with Chironomus across a concentration 
gradient in sandy sediments was the SEH(2001) dilution study. Regression analysis ofthese data 
yielded an EC20 of 4100 ug/g OC. Because of subtle differences in the slopes ofthe regression 
line, the estimated LC20 for this study was actually slightly lower, 3760 ^g PAH/g OC. Because 
of this, the mean ofthese two, 3930 |ig PAH/g OC is proposed as the 20% effect level for this 
study. An uncertainty with this value lies with the analytical characterization which contains 
some irregularities as pointed out previously by Xcel/URS. 

As described in the main body of this document, the water-only fluoranthene data of Schuler et 
al. (2004) can also be used to estimate sediment effect concentrations. The reported water-only 
10-d LC50 for Chironomus was 36 |ig/L which, give the Kow and molecular weight of 
fluoranthene, corresponds to a predicted sediment LC50 of 3280 ^g PAH/g OC. However, this 
value needs to be corrected from an LC50 to a 20% effect level. An estimate of this correction is 
available from the exposure response curve from the SEH(200I) sandy sediment dilution study, 
in which the ratio ofthe LC50 to the LC20, which is 6090/3760 or 1.62. Because the LC20 and 
EC20 were so close in this study, the lethality,data were not adjusted downward further for 
sublethal effects. The results in an estimated LC20 based on the Schuler study of 2020 ug 
PAH/g OC. 

Another point of reference is the toxicity of SQT7 to Hyalella azteca; this sediment caused about 
80% mortality of Hyalella at 6080 jig PAH/g OC. Toxicity testing of this sediment with 
Chironomus was unsuccessful. However, assuming this concentration in this sediment 
represents an LC80 exposure for Hyalella, other data can be used to estimate a response that 
might be expected from Chironomus. One way is to look at the ratio ofthe Hyalella LC80 in the 
SEH (2001) sandy sediment dilution test to the Chironomus effect threshold mentioned above. 
This would be a ratio of 17800'3930 or 4.53. Dividing the PAH concentration in SQT7 by this 
value yields 6080/4.53 or 1342 jig PAH/g OC. Another way would be to adjust from a Hyalella 
LC80 to a Hyallela LC50 using the ratios of those values from the SEH (1.24) and URS (1.34; 
geo mean = 1.29), adjust to a Chironomus LC50 based on the ratio from Schuler (59/36 = 1.64) 
and to a Chironomus LC20 based on SEH(200I) as above (1.62). This gives an estimated 
Chironomus LC20 of 6080/( 1.29* 1.64* 1.62) = 1770 ug PAH/g OC. 

A final method would be to estimate the Chironomus LC20 based on the URS(2006) sandy 
sediment dilution test with Hyalella, which gave a 10-d LC50 of 12700 |ig PAH/g OC. This can 
be adjusted to an estimated Chironomus 10-d LC50 using the Schuler data (110/36 = 3.06) and to 
an LC20 based on SEH (2001; 1.62). This yields an estimated Chironomus 10-d LC20 of 
12700/(3.06*1.62) = 2560 ug PAH/g OC. 

10 
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1̂1 SEenMEIGHT Remedial Action Obiectives 

Soil Preliminary Remediation Coals for Construction Workers (mg/kg) 

Chemical 
Carcinogenic Effects 

CR = 10 * C R = I 0 ' C R = 10" 

Noncarcinogenic Effects 

HI = 0.1 HI =1.0 

SVOCs 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benz()(a)pyrene 
Benzc)(b)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,2-cd)pyrene 
Naphtlialene 

NA 
2.01E + 00 

2.01E-01 
2.01E + 00 
2.01E-01 
2.01E + 00 

NA 

NA 
2.01E + 01 
2.01 E + 00 
2.01E + 01 
2.01E + 00 
2.01E + 01 

NA 

NA 
2.01E + 02 
2.01E + 01 
2.01E + 02 
2.01E + 01 
2.01E + 02 

NA 

1.1.3E + 02 
1.06E + 0-* 

NA 
NA 
NA 

7.06E + 03 
3.8IE + 00 

1.13E + 03 
1.06E + 05 

NA 
NA 
NA 

7.06E + 04 
3.81E + 01 

VOCs 

Benzene 1.4E + 00 1.4E + 0I 1.4E + 02 4.11E + 00 4.11E + 01 

m 
Soil 

Chemical 

Preliminary Remediation Goals for Residents (mg/kg) 

Carcinogenic Effects 

C R = 1 0 ' C R = I 0 " ' 

Noncarcinogenic Effects 

HI = 0.1 HI =1.0 

SVOCs 

Benzo(a)anthrancene 
Benzo{a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Naphthalene 

6.21E + 00 
6.21E-01 
6.21E + 00 
6.21E-01 

NA 

6.21E + 01 
6.21E + 00 
6.21E + 01 
6.21E + 00 

NA 

NA 
NA 
NA 
NA 

1.70E + 00 

NA 
NA 
NA 
NA 

1.70E + 01 

VOCs 

Benzene 7.37E + 00 7.37E + 01 1.80E + 00 1.80E + 01 

m 

Surface Water Prelinunary Remediation Goals for Swimmers (mg/L) 

Chemical 
Carcinogenic Effects 

C R = I 0 * CR=10"' CR=10 ' ' ' 

Noncarcinogenic Effects 

HI = 0.1 HI =1.0 

SVOCs 

Benzo(a)anthrancene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 

Indeno(l ,2,2-cd)pyrene 

2.04E - 04 

1.17E-05 
1.19E-04 
7.72E - 06 

1.17E-04 

2.04E - 03 
1.17E-04 
1.19E-03 
7.72E - 05 

1.17E-03 

2.04E - 02 

1.17E-03 
1.19E-02 
7.72E - 04 

1.17E-02 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

URS 8-16 
September 26, 2007 



Preliminary Remediation Goals (^g/l) for 
Organic COPCs in Groundwater (WAC Chapter NR 140 Enforcement Standard) 

COPC-VOCs 

Benzene 

Ethylbenzene 

Styrene 

Toluene 

1,2,4-Trimethylbenzene 

1,3,5-Triniethylbenzene 

Total Xylenes 

ES 

5 

700 

100 

1,000 

480" 

10,000 

COPC - SVOCs* 

Anthracene (LMW) 

Benzo(a)Pyrene (HMW) 

Benzo(b)Fluoranthene (HMW) 

Chrysene (HMW) 

Fluoranthene (HMW) 

Fluorene (LMW) 

Naphthalene (LMW) 

Pentachlorophenol 

Pyrene (HMW) 

Phenol 

ES 

3,000 

0.2 

0.2 

0.2 

400 

400 

40 

1 

250 

6,000 

(HMW) - Heavy molecular weight PAHs; (LMW) - Low molecular weight PAHs 
Trimethylbenzene (TMB) in groundwater will be presented as the sum of 1,2,4- and 1,3,5- TMB per the 
WACch. NR 140 standard. 

Preliminary Remediation Goals (fig 
Inorganic COPCs in Groundwaf 

Inorganics 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium (+3) 
Chromium (+6) 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

ES 

6 
10 

2,000 
4 
5 

100* 

40 
1,300 
200 
300 
15 
50 
2 

100 
50 
50 
2 
30 

5,000 

Background Concentrations! for 
Miller Creek 

(Well MW-11) 
0-3.2 
0-4.3 

130-260 
ND 

0-0.2 

ND 

0-16 
2-35 
0-17 

7.1 -19,000 
0-3.3 
13-760 

ND 
0.95-24 
0-3.3 
0-1.65 

ND 
2.1-38 
0-59 

/I) for 
er 

Background Concentrations tor 
Copper Falls 

(Well MW-6A) 
0-4.4 
0-4.1 

640-710 
ND 
ND 

0.87-2.1 

0-1.1 
2.4-6.1 

0 - 4 
0 - 0.0046 
0.485-2.6 
30-410 

ND 
1.6-4.7 
0-2.8 
0-0.8 

ND 
9-10 
0-17 

Chiomium in groundwater will be presented as total chromium per the WI ch. NR 140 standard 



APPENDIX N 
Remedial Alternatives and Scenarios 



APPENDIX N-1 
Summary Table of Remedial Alternatives by Area of Concern 



Table 1 - Summary of Remedial Alternatives by Areas of Concern 

Area of 
Concern 

Filled 
Ravine 

Copper 
Falls 
Aquifer 

Kreher 
Park 

Offshore 

FS 
Designation 

S-l/GW-l 

S-2 

S-3A 

S-3B 

S-4A 

S-4B 

S-5A 

S-5B 

S-6 

GW-2A 

GW-3 

GW-6 

GW-7 

GW-8 

GW-9A 

GW-1 

GW-3 

GW-4 

GW-6 

GW-7 

GW-8 

GW-9A 

GW-9B 

S-l/GW-l 

S-2 

S-3A 

S-3B 

S-5A 

S-5B 

S-6 

GW-2A 

GW-2B 

GW-3 

GW-5 

GW-6 

GW-7 

GW-8 

GW-9B 

SED-1 

Description 

No Action 

Containment Using Surface Barriers 

Limited Removal and Off-site Disposal 

Unlimited Removal and Off-site Disposal 

Limited Removal and On-site Disposal at Kreher Park 

Unlimited Removal and On-site Disposal at Kreher Park 

Ex-situ Thennal Desorption - On-site treatment (limited removal) 

Ex-situ Incineration - Off-site treatment (limited removal) 

On-site Soil Washing (limited removal) 

Containment Using Vertical Barriers 

Ozone Sparge 

In-site Chemical Oxidation 

Electrical Resistance Heating 

Steam Injection - Contained Recovery of Oily Water (CRO^V) 

Groundwater Extraction with EW-4 

No Action 

Ozone Sparge 

Dual Phase / Surfactant Injection 

In-situ Chemical Oxidation 

Electrical Resistance Heating 

Steam Injection via Dynamic Underground Stripping (DUS ) 

Groundwater Extraction with existing system 

Groundwater Extraction with enhanced groundwater extraction system 1 

No Action 

Containment Using Surface Barriers 

Limited Removal and Off-site Disposal 1 

Unlimited Removal and Off-site Disposal 

Ex-situ Thermal Desorption - On-site treatment (limited removal) 

Ex-situ Incineration - Off-site treatment (limited removal) 

On-site Soil Washing (limited removal) 

Containment using vertical barriers (with hydraulic control of contained area) 

Containment using vertical barriers (with hydraulic control of contained area) 

Ozone Sparge 

Containment Using Vertical Barriers and Permeable Reactive Barrier Wall 

In-site Chemical Oxidation 

Electrical Resistance Heating 

Steam Injection via Dynamic Underground Stripping (DUS ) 

Groundwater Extraction with enhanced groundwater extraction system 

No Action 



Table 1 - Summary of Remedial Altematives by Areas of Concem 

Area of 
Concern 

1 

FS 
Designation 

SED-2 
SED-3A 
SED-3 B 

SED-3C 

SED-3D 

SED-4A 

SED-4B 

SED-4C 

SED-4D 

SED-5A 
SED-5B 
SED-6A 

SED-6B 

SED-6C 

SED-6D 

Description 
• ^ . • • ' ; • ' • • 

Confined Disposal facility (CDF) 
Dredge and Subaqueous Cap with Mechanical Dredge (No treatment prior to off-
Dredge and Subaqueous Cap with Mechanical Dredge (Thermal Treatment prior to 
off-site disposal) 

Dredge and Subaqueous Cap with Hydraulic Dredge (No treatment prior to off-site 
disposal) 

Dredge and Subaqueous Cap with Hydraulic Dredge (Thermal Treatment prior to 
off-site disposal) 

Dredge all with Mechanical Dredge (No treatment prior to off-site disposal) 

Dredge all with Mechanical Dredge (Thermal Treatment prior to ofT-site disposal) 

Dredge all with Hydraulic Dredge (No treatment prior to off-site disposal) 

Dredge all with Hydraulic Dredge (Thermal Treatment prior to off-site disposal) 

Dry Excavation 
Dry Excavation (Thennal Treatment prior to off-site disposal) 
Combination Dry Excavation Near shore/Mechanical Dredging Offshore (No 
treatment prior to off-site disposal) 
Combination Dry Excavation Near shore/Mechanical Dredging Offshore (Thermal 
Treatment prior to off-site disposal) 
Combination Dry Excavation Near shore/Hydraulic Dredging Offshore (No 
treatment prior to off-site disposal) 
Combinadon Dry Excavation Near shore/Hydraulic Dredging Offshore (Thermal 
Treatment prior to off-site disposal) 
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Appendix N-2 
Detailed Description of Alternatives by Media 

REMEDIAL ALTERNATIVES FOR SOIL 

Alternative S-l - No Action 

The National Contingency Plan (NCP) at Title 40 Code of Federal Regulations (40 CFR 
§300.430(e)(6)) provides that the no-action altemative should be considered at every site. 
Implementation of no further action consists of leaving contaminated soil in place; no 
engineering, maintenance, or monitoring will be required. The "no action" altemative for 
soil vvas retained as required by the NCP as a basis for comparing the other altematives. 

Alternative S-2 - Containment Using Engineered Surface Barriers 

Surface barriers that would prevent direct contact with subsurface soil contamination 
include the following: 

• Asphalt cap; 
• Clay cap; 
• Multi-layer cap with a minimum two-foot thick clay barrier, drainage layer, soil 

and vegetated top soil cover; and, 
• Multi-layer cap with geomembrane or equivalent (geocomposite fabric layer or 

GCL). 

Key elements ofthe conceptual design for the use ofthese engineered surface barriers are 
as follows: 

1. In the upland area the existing building and asphalt pavement will be repaired, 
upgraded or replaced to improve the integrity ofthe barriers on the south side of 
St. Claire Street. 

2. New asphalt pavement on the north side of St. Claire Street (NSPW storage yard) 
and at Kreher Park (marina parking lot) could be installed as surface barriers for 
these areas to replace existing gravel surfaces. 

3. A RCRA class D (i.e., ch. NR 500, WAC) cap will be placed over the former coal 
tar dump area. This will be an extension ofthe fine grained low permeability soil 
cap installed in the adjacent former seep area (following the removal of 
contaminated soil) as an interim response in 2002. 

4. Existing fill soils covering the remainder of Kreher Park are currently preventing 
direct contact with subsurface contamination. With respect to soil contamination, 
capping the remainder of Kreher Park will be uimecessary to prevent direct 
contact with contaminated soil because no VOC or SVOC contaminants exceed 
RAOs in fill soils. However, partial and complete capping options for Kreher 
Park v^ere evaluated as potential groundwater containment remedial responses. 
The former waste water treatment plant is preventing direct contact with the 
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subsurface contamination in that area. In the event that the building is removed, 
the area will be coAcred with a clay cap or asphalt pavement to prevent direct 
contact with subsurface contamination. 

5. Surface barriers will be periodically inspected and repaired or replaced as needed 
to ensure they are performing as designed. 

Surface barriers would not reduce contaminant mass or toxicity of contaminants 
remaining in place, but they would prevent direct contact with contaminated soil and 
groundwater. Surface barriers would also reduce infiltration minimizing the potential 
migration of contaminants from the unsaturated zone to the saturated zone where 
contaminated soil is present. Consequently, surface barriers were evaluated in 
combination with remedial responses for soil (described below). Because surface barriers 
can also be used to reduce groundwater recharge from infiltration, surface barriers as caps 
were also evaluated in combination with groundwater remedial altematives. 

Alternative S-3 - Removal and Off-site Disposal 

Removal consists ofthe excavation of contaminated soil with conventional earth moving 
equipment. Off-site disposal consists ofthe transportation of excavated material to an 
off-site landfill for disposal. Off-site disposal may include the selection of one or more 
existing landfill facilities for disposal, or altematively siting and constmcting a landfill in 
the Ashland area in accordance with ch. NR 500, WAC specifically for the disposal of 
material removed from the Site. Removed material will include contaminated soil from 
the filled ravine at the uppe:r bluff area, contaminated soil from Kreher Park, and 
sediment dredged from the offshore inlet area adjacent to the Park. A cost benefit 
analysis will be needed to evaluate the use of existing landfills, or the constmction ofa 
landfill specifically for material removed from the site. Offsite disposal facilities will be 
evaluated in the design phase, and will depend on the cumulative disposal volume of all 
material from the Site. Both limited and unlimited removal altematives for contaminated 
soil from the filled ravine and at Kreher Park were retained for evaluation as potential 
remedial altematives. 

Significant contaminant mass can be removed by excavation. However, site conditions 
may prevent the removal of all contamination exceeding RAOs by excavation. Residual 
soil and groundwater contamination may remain following excavation activities. If 
residual contamination remains above the RAOs. institutional controls and/or natural 
attenuation and/or other remedial action may be needed to achieve compliance with 
RAOs. Direct contact with residual soil and groundwater contamination can be 
prevented with asphalt pavement or clay caps as surface barriers; using asphalt 
pavements as a surface banier was also included to restore site use to pre-remediation 
conditions. 

Alternative S-3A - Limited Removal and Off-site Disposal 

Limited removal involves tlie excavation of material from areas with the highest levels of 
contamination. At the upper bluff area, this will require the removal of material from the 
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two areas in the filled ravine. The first and largest area is the former gas holder area on 
the south side of St. Claire Street where NAPL has been encountered. The second and 
smaller area is at the base ofthe filled ravine on the north side of St. Claire Street; NAPL 
was encountered at the base ofthe ravine at this location in and around a former clay pipe 
encountered during a 2001 site investigation. If residual contamination remains above 
the RAOs, institutional controls and/or natural attenuation and/or other remedial actions 
may be needed to achieve compliance with RAOs. Key elements ofthe conceptual 
design for limited removal at the upper bluff area are as follows: 

1. Demolition ofthe center section ofthe NSPW service center for excavation south 
of St. Claire Street will be required to access contaminated soil beneath the 
building at the upper bluff area. 

2. Remo\'al of existing asphalt pavement in the alley and courtyard area will also be 
required. 

3. All shallow water table wells screened in the fill soil unit will be abandoned prior 
to excavation. Piezometers screened in the underlying Copper Falls aquifer will 
be protected during excavation and backfilling activities and remain in place for 
future use. 

4. Remo\'al will be limited to the excavation of soil containing NAPL, and the 
removal of all buried stmctures (i.e. former gas holders south of St. Claire Street 
and the clay tile north of St. Claire Street) at the upper bluff area. 

5. Remo^'al south of St. Claire Street will include the excavation of unsaturated and 
saturated zone soils to a depth between 12 and 15 feet for an area approximately 
130 feet by 130 feet, yielding between 7,600 to 9,400 cubic yards. 

6. Remo\'al north of St. Claire Street will include the excavation of saturated zone 
soil from the bottom five feet ofthe filled ravine where the clay tile and NAPL 
were encountered. At the surface, this excavation area will be approximately 30 
feet by 75 feet wide. An estimated 75 to 150 cubic yards of NAPL contaminated 
soil will be removed from the base ofthe filled ravine. 

7. Deep excavations, or excavations completed near facility buildings may require 
shoring to support sidewalls. 

8. Groundwater seeping into the excavation will be collected, temporarily placed in 
storage tanks, and treated by the existing on-site treatment system prior to 
discharge to the sanitary or storm sewer. Discharge to the sanitary sewer system 
will require approval from the wastewater treatment plant, and discharge to a 
storm sewer will require a WPDES permit. . 

9. Excavated material will be transported offsite for disposal at an existing 
commercial licensed landfill facility. As an altemative to using exisfing 
commercial off-site landfills, a NR500 WAC landfill may be sited on property 
owned or purchased by NSPW for the disposal of all material removed from the 
Site. 

Site restoration will include backfilling excavated areas with clean fill material and 
installation of new asphalt pavement as a surface barrier over the excavated area south of 
St. Claire Street. These surface barriers and existing facility buildings will prevent direct 
contact and may achieve compliance with RAOs if residual soil contamination remains 
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above the RAOs. On the north side of St. Claire Street, fill soil (overlying NAPL 
contaminated soil) will be returned to the excavation, and clean soil will be used as to 
backfill the excavation to grade. Asphalt pavement will be then be placed over the entire 
gravel covered storage yard as a surface barrier to prevent exposure to fill material left in 
place on this side ofthe street. The existing street will be upgraded as needed to provide 
a surface barrier for this portion ofthe filled ravine. 

At Kreher Park, limited removal will require the excavation of approximately 4,800 cubic 
yards of contaminated soil overlying the saturated wood waste layer at the former coal tar 
dump area. If residual contamination remains above the RAOs, institutional controls 
and/or natural attenuation and/or other remedial actions may be needed to achieve 
compliance with RAOs. Key elements ofthe conceptual design for limited removal at 
Kreher Park are as follows: 

1. Site preparation will include clearing and gmbbing of small trees and bushes near 
the south side of the former coal tar dump area. 

2. Clean fill soil overlying contaminated soil at the former coal tar area will be 
removed and used E s backfill material following the removal of contaminated soil 
above the saturated wood waste layer. 

3. Removal will include the excavation of unsaturated and saturated zone soils 
approximately 5 feet thick for an area approximately 260 feet by 100 feet, 
yielding approximately 4,800 cubic yards. 

4. Groundwater seeping into the excavation will be collected, temporarily placed in 
storage tanks, and treated by the on-site treatment system prior to discharge to the 
sanitary or stomi sewer. Discharge to the sanitary sewer system will require 
approval from the v/astewater treatment plant, and discharge to a storm sewer will 
require a WPDES permit. 

5. Excavated material will be transported offsite for disposal at an existing licensed 
landfill facility, or as an altemative to using an existing off-site landfill, a ch. 
NR500 landfill may be sited on property owned or purchased by NSPW for the 
disposal of all matei"ial removed from the Site. 

6. Site restoration will include backfilling with clean fill material, and installation of 
a new RCRA Subtitle C or D (NR 500) cap over the excavated area. 

With the exception ofthe former coal tar dump area no RAOs were exceeded in 
unsaturated zone soil at Kreher Park. Existing fill soils covering the remainder of Kreher 
Park are currently preventing direct contact with LNAPL contaminafion in the underlying 
saturated wood waste layer The former waste water treatment plant also prevents direct 
contact with subsurface materials. In the event that the building is removed, the area will 
be covered with a clay cap or asphalt pavement to prevent direct contact. Using surface 
barriers as caps that prevem; infiltration and direct contact are evaluated as potential 
groundwater remedial altematives. 
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Alternative S-3B - Unlimited Removal and Off-site Disposal 

Unlimited removal will consist ofthe removal of all fill material and contaminated soil 
above RAOs. At the upper bluff area, this will require the excavation of all fill material 
from the filled ravine north from the alley between Lake Shore Drive and St. Claire 
Street. Key elements ofthe conceptual design for unlimited removal at the upper bluff 
area are as follows: 

1. Demolition ofthe center section ofthe NSPW service center for excavation south 
of St. Claire Street will be required to access contaminated soil beneath the 
building at the upper bluff area. 

2. Removal of existing asphalt pavement in the alley and courtyard area will also be 
required. 

3. Removal and replacement ofthe section of St. Claire Street overlying the filled 
ravine (including underground utility realigrunent) will also be required. 

4. Removal will include the excavation of soil containing NAPL, and the removal of 
all underground stmctures (i.e. former gas holders) at the upper bluff area. 
Unlimited removal will include the entire filled ravine north ofthe alley located 
between Lake Shore Drive and St. Claire Street to the bluff face. This will 
include the excavation of approximately 35,000 cubic yards of unsaturated and 
saturated zone fill material from the filled ravine. This volume includes an 
estimated 15,000 cubic yards of fly ash material from the area on the north side of 
St. Claire Street. 

5. Deep excavations, or excavations completed near facility buildings may require 
shoring to support sidewalls. 

6. Groundwater seeping into the excavation will be collected, temporarily placed in 
holding tanks, and treated by the on-site treatment system prior to discharge to the 
sanitary or storm sewer. Discharge to the sanitary sewer system vnW require 
approval from the wastewater treatment plant, and discharge to a storm sewer will 
require a WPDES permit. 

7. Excavated material will be transported offsite for disposal at an existing licensed 
landfill facility, or as an altemative to using an existing off-site landfill, a ch. 
NR500 landfill may be sited on property ovmed or purchased by NSPW for the 
disposal of all material removed from the Site. (Fly ash material may be 
transported to NSPW's existing fly-ash landfill for disposal.) 

8. As an altemative, depending on the available existing landfill capacity, an NR500 
landfill may be sited on property owned or purchased by NSPW. 

9. Site restoration will include backfilling with clean fill material, replacement of St. 
Claire Street and utilities, and the installation of new asphalt pavement over 
excavated areas on the north and south sides of St. Claire Street as a surface 
barrier for any residual soil contamination remaining above the RAOs. 

At Kreher Park, this will require the removal ofthe wood waste layer and overlying fill 
soil between Prentice and Ellis Avenues. Key elements ofthe conceptual design for 
unlimited removal at Kreher Park are as follows: 
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1. Site preparation wi II include clearing and gmbbing small trees and bushes near 
the south side ofthe former coal tar dump area, and demolition ofthe former 
WWTP facility. 

2. Clean fill soil overlying the wood waste layer will be removed, salvaged and used 
to backfill the excavated former ravine at the upper bluff area, or retumed to 
Kreher Park for use as fill material. 

3. Removal will include the excavation ofthe wood waste layer and the overlying 
fill soil. The estimated volume of fill soil and wood waste material is 
approximately 223,000 cubic yards. 

4. Because the excavation will be completed below lake level, a temporary sheet pile 
wall will be constructed on the north, east, and west sides ofthe constmction area 
to separate the excavation area from the lake. Approximately 2,000 feet of sheet 
pile would be installed to a minimum depth of 16 feet below ground surface. 

5. Groundwater removed from the saturated portion ofthe excavation and any 
seepage into the excavation will be collected and treated by an on-site treatment 
system prior to discharge to the sanitary or storm sewer. Discharge to the sanitary 
sewer system will require approval from the wastewater treatment plant, and 
discharge to a stomi sewer will require a WPDES permit. 

6. Excavated material will be transported offsite for disposal at an existing licensed 
landfill facility, or as an alternative to using an existing off-site landfill, a ch. 
NR500 landfill ma}' be sited on property owned or purchased by NSPW for the 
disposal of all material removed from the Site. If possible, wood suitable for fuel 
at the Bayfront po\\ er plant will be salvaged and used for power generation. 

Unlimited removal will result in significant site disturbance, which may result in 
temporary or permanent loi;s ofthe current use of Kreher Park. Kreher Park could be 
restored to pre-filling conditions (i.e. wetland area or shallow lakebed), or backfilled with 
clean fill to restore it to present elevations. Our estimated cost assumes site restoration to 
pre-filling conditions, which would allow removal ofthe sheet pile wall. If the excavated 
area is backfilled to existing grade, the sheet pile wall will remain in place until filled to 
present grade. 

Alternative S-4 - Removal and On-site Disposal 

Removal will consist ofthe excavation of contaminated soil with conventional earth 
moving equipment. On-siti; disposal consists ofthe transportation of excavated material 
to an on-site landfill for disposal. Following the removal of contaminated soil, residual 
soil and groundwater contamination may remain above RAOs. which may require natural 
attenuation and/or instituticnal controls and/or other remedial actions for the excavated 
area. Inadequate space is available for on-site disposal at the upper bluff area, but 
adequate space is available at Kreher Park for the construction of an on-site disposal cell. 
The on-site disposal cell at Kreher Park could accommodate all or a portion ofthe 
material removed from the filled ravine at the upper bluff area previously described for 
Altematives S-3A (limited removal) and S-3B (unlimited removal). It could also 
accommodate the limited removal of contaminated soil from the former coal tar dump 
area. Additionally, on-site disposal could accommodate the disposal of dredged sediment 
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from the inlet area. On-site disposal would need to be completed in combination with 
containment altematives for shallow groundwater at Kreher Park and/or in conjunction 
with sediment containment altematives described below. Key elements of the conceptual 
design for limited and unlimited removal of material from the filled ravine at the upper 
bluff and limited removal of contaminated soil from the former coal tar dump area are 
described above. 

Altemative S-4A includes limited removal and on-site disposal of material from the 
upper bluff and the former coal tar dump area. Between seven and nine feet of 
contaminated soil could be placed in a one acre disposal cell constmcted at Kreher Park 
between Prentice Avenue and the former coal tar dump area. Altemative S-4B includes a 
larger disposal cell required for unlimited removal material at the upper bluff area. This 
would require placement of approximately six feet of contaminated soil in a disposal cell 
four acres in size. The conceptual design for the constmction of an on-site disposal 
facility at Kreher Park follows: 

1. She preparation will include clearing and gmbbing of small trees and bushes near 
the south side ofthe former coal tar dump area. 

2. A disposal cell for material excavated from the upper bluff area will be 
constmcted at Kreher Park. Contaminated soil from the former coal tar dump 
area will also be placed in this disposal cell. 

3. The disposal cell will include a liner and a cap The size and location ofthe 
disposal cell will depend on the volume of material removed from the filled 
ravine 

4. Clean fill soil overlying the wood waste layer at Kreher Park will be removed for 
the constmction ofthe disposal cell and used to backfill excavated areas. Fill soil 
outside the foot print of this area will be left in place. 

5. Any groundwater seeping into the disposal cell during construction will be 
collected, temporarily placed in holding tanks, and treated by an on-site treatment 
system prior to discharge to the sanitary or storm sewer. Discharge to the sanitary 
sewer system will require approval from the wastewater treatment plant, and 
discharge to a storm sewer will require a WPDES permit. 

6. Site restoration at the upper bluff will include backfilling with salvaged clean fill 
material and installation ofa RCRA cap or new asphalt pavement over the 
excavated area south of St. Claire Street, the existing street, and the gravel 
covered courtyard area on the north side ofthe street. A RCRA Subtitle D (ch. 
NR 500) cap will then be placed over the backfilled former coal tar dump area. 

7. Long-term operation and maintenance for the disposal cell will include the 
groundwater monitoring and periodic inspection and repair of all asphalt and soil 
caps. 

This soil remedial altemative could be combined with containment altematives evaluated 
for groundwater and sediment. If excavated soil and sediment are mixed, a larger 
disposal cell will be required. The design ofthe liner and cap should be compatible with 
the groundwater remedial response selected for shallow groundwater at Kreher Park. The 
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thickness ofthe disposal cell liner could be reduced if containment is selected as the final 
remedial response. 

Alternative S-5 - Ex-situ Thermal Treatment 

Thermal treatment physically separates volatile and some semi-volatile contaminants 
from excavated soil or sediment by using ambient air, heat, and/or mechanical agitation 
to volatilize contaminants Ijom soil into a gas stream for further treatment. Thermal 
treatment is achieved by either low temperature thennal desorption (LTTD), high 
temperature thermal desorjnion (HTTD), or incineration. The type of thermal treatment 
selected will be based on PAOs for VOCs and PAHs in treated soil. Another 
consideration is the suitability of treated soil as backfill material; soil treated by LTTD 
will retain pre-treatment physical properties (i.e. organic content) whereas soil treated by 
HTTD and incineration will not. Soils thermally treated on site can be retumed to the 
excavation as backfill. Ckian fill will be needed to replace soils transported offsite for 
treatment and disposal. 

LTTD is highly effective for VOCs; PAH compounds can also be treated, but at a 
reduced effectiveness. HTTD is effective for PAH compounds, but is not as cost 
effective as LTTD for VOCs. Incineration is effective for both VOCs and PAH 
compounds, but treating contaminated soil at high temperatures (1,400 to 2,200 °F) to 
volatilize and combust organic compounds would require significantly more effort than 
LTTD or HTTD. An on-site mobile incinerator would operate in a similar fashion as 
HTTD except the kiln would be direct-fired and would cause some COCs to be destroyed 
before the vapors reach the secondary combustion chamber. In addition, the gas flow 
rates are higher in an incinerator since the fuel and air combusfion gases are included in 
the gases sent from the kiln to the secondary combustion chamber. Additional soil tests 
such as sieve analysis, soil fusion temperature, and soil heating value are generally 
needed to achieve proper incineration. Although mobile incinerators are available, most 
incineration is achieved at off-site facilities due to the substantial amount of equipment 
involved. Transportation costs, energy costs to sustain high temperatures, and regulatory 
compliance for incineration would be significantly higher than LTTD and HTTD costs. 
For this analysis we have assumed that on-site treatment will be completed by LTTD or 
HTTD, and that incineration will be completed at an off-site facility. 

Alternative S-5A - Limited Removal and On-site Thermal Treatment 

On-site thermal treatment will require excavation of contaminated material at the upper 
bluff area as previously described for the limited removal altematives described above 
(Altematives S-3 A and S-4A). Excavated soil could be transported off site, but most 
likely would be treated on site by a mobile unit. Debris must be separated by size from 
material suitable for thermal treatment and transported offsite for disposal. 
Consequently, wood waste at Kreher Park and fly-ash and cinders in the filled ravine at 
the upper bluff area must be separated from NAPL contaminated material encountered in 
these areas. Thermal treatment by LTTD or HTTD will be completed for suitable NAPL 
contaminated fill material, and contaminated material not suitable for thermal treatment 
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will be transported offsite for disposal. Fill material including fly ash and cinders that is 
rot contaminated with VOC and PAH compounds will be retumed to the excavation. If 
residual soil and groundwater contamination remains above RAOs, institutional controls 
and/or natural attenuation and/or other remedial actions may be needed to achieve 
compliance with RAOs. 

1 hernial treatment will be performed on suitable fill material from areas with the highest 
levels of contamination. This includes the former gas holder area at the upper bluff, the 
NAPL in the ravine and contaminated soil encountered above the wood waste layer at 
Kreher Park; the underlying wood waste layer would not be suitable for thermal 
treaiment. Key elements ofthe conceptual design for ex-situ thermal treatment of 
material removed from these areas follows: 

1. A mobile unit and ancillary equipment will be set up at Kreher Park because 
inadequate space is available at the upper bluff area. 

2. Demolition ofthe center section ofthe NSPW service center for excavation south 
of St. Claire Street will be required to access contaminated soil beneath this 
building at the upper bluff area. 

3. Removal of existing asphalt pavement in the alley and courtyard area will also be 
required. 

4. All shallow water table wells screened in the fill soil unit will be abandoned prior 
to excavation. Piezometers screened in the underlying Copper Falls aquifer will 
be protected during excavation and backfilling activities and remain in place for 
future use. 

5. Removal will include the excavation of soil containing NAPL, and the removal of 
buried stmctures (i.e. former gas holders) at the upper bluff area south of St. 
Claire Street. This area includes the excavation of unsaturated and saturated zone 
soils to a depth between 12 and 15 feet for an area approximately 130 feet by 130 
feet, yielding between 7,600 and 9,400 cubic yards. Also included for removal 
vvill be soil containing NAPL in the ravine on the north side of St Claire Street. 
This will include the excavation of saturated zone soil from the bottom five feet of 
the filled ravine where the clay tile and NAPL were encountered. At the surface, 
this excavation area will be approximately 30 by 75 feet wide. An estimated 75 to 
150 cubic yards of NAPL contaminated soil will be removed from the base ofthe 
filled ravine. 

6. Removal will also include the excavation of unsaturated and saturated zone soils 
at the former coal tar dump area. This includes approximately 5 feet of 
contaminated soil in an area approximately 260 feet by 100 feet, yielding 
approximately 4,800 cubic yards. 

7. Deep excavations, or excavations completed near facility buildings may require 
shoring to support sidewalls. 

8. Groundwater seeping into the excavafion will be collected, temporarily placed in 
holding tanks, and treated by the on-site treatment system prior to discharge to the 
sanitary or storm sewer. Discharge to the sanitary sewer system will require 
approval from the wastewater treatment plant, and discharge to a storm sewer will 
require a WPDES permit. 
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9. Saturated and unsaturated zone material will be thermally treated to reduce 
contaminant mass and toxicity and returned to the excavation as back fill. 
Material unsuitable for thermal treatment will be transported offsite for landfill 
disposal. Fill material not contaminated with VOC and PAH compounds will be 
retumed to the excavation as backfill. 

10. Site restoration at the upper bluff area will include the installation of new asphalt 
pavement as a surface banier over the excavated area on both sides of St. Claire 
Street, and new asphalt pavement at the gravel covered courtyard area on the 
north side ofthe street. The existing street (inspected for water tightness and 
sealed or replaced as needed) and new asphalt pavement on the NSPW property 
will prevent exposure to fill material beneath St. Claire Street and the NSPW 
storage yard. 

11. Site restoration at Kreher Park will include backfilling excavated areas with clean 
fill material and installation ofa new RCRA Subtitle D (ch. NR 500) cap over the 
excavated area. 

12. Long-term operation and maintenance of backfilled areas will include 
groundwater monitoring, cap maintenance including the periodic inspection and 
repair of all asphalt and soil caps. 

Alternative S-5B - Limited Removal and Off-site Incineration 

Incineration will require excavation of contaminated material at the upper bluff area and 
the former coal tar dump area at Kreher Park as previously described for the other limited 
removal altematives (Alternatives S-3A, S-4A, and S-5A). Contaminated soil suitable 
for incineration would be transported off site to a licensed facility for treatment and 
disposal. Wood waste at Kreher Park and fiy-ash and cinders in the filled ravine at the 
upper bluff area must be separated from contaminated soil selected for incineration. 
Debris will be separated by size from material suitable for incineration and transported 
offsite for disposal, and fill material not contaminated with VOCs and PAHs will be 
retumed to the excavation as backfill. 

As with thennal treatment, incineration will be performed on suitable fill material from 
areas with the highest levels of contamination. This includes the former gas holder area 
at the upper bluff, the NAPL in the ravine and contaminated soil encountered above the 
wood waste layer at Kreher Park. Key elements ofthe conceptual design for ex-situ 
thermal treatment of material removed from these areas follows: 

1. All contaminated material will be separated from debris and transported off site 
for incineration and/or off-site disposal. Ancillary equipment needed to separate 
material suitable for incineration will be set up at Kreher Park because inadequate 
space is available at the upper bluff area. 

2. Demolition ofthe c<;nter section ofthe NSPW service center for excavation south 
of St. Claire Street will be required to access contaminated soil beneath the 
building at the upper bluff area. 

3. Removal of existing asphalt pavement in the alley and courtyard area will also be 
required. 
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4. All shallow water table wells screened in the fill soil unit will be abandoned prior 
to excavation. Piezometers screened in the underlying Copper Falls aquifer will 
be protected during excavation and backfilling activities and remain in place for 
ftiture use. 

5. Removal will include the excavation of soil containing NAPL, and the removal of 
buried stmctures (i.e. former gas holders) at the upper bluff area south of St. 
Claire Street. This area includes the excavation of unsaturated and saturated zone 
soils to a depth between 12 and 15 feet for an area approximately 130 feet by 130 
feet, yielding between 7,600 and 9,400 cubic yards. Also included for removal 
will be soil containing NAPL in the ravine on the north side of St. Claire Street. 
This will include the excavation of saturated zone soil from the bottom five feet of 
the filled ravine where the clay tile and NAPL were encountered. At the surface, 
this excavation area will be approximately 30 feet by 75 feet wide. An estimated 
75 to 150 cubic yards of NAPL contaminated soil will be removed from the base 
ofthe filled ravine. 

6. Removal will also include the excavafion of unsaturated and saturated zone soils 
at the former coal tar dump area. This includes approximately 5 feet of 
contaminated soil in an area approximately 260 feet by 100 feet, yielding 
approximately 4,800 cubic yards. 

7. Deep excavations, or excavations completed near facility buildings may require 
shoring to support sidewalls. 

8. Groundwater seeping into the excavation will be collected, temporarily placed in 
holding tanks, and treated by the existing on-site treatment system prior to 
discharge to the sanitary or storm sewer. Discharge to the sanitar)' sewer system 
will require approval from the wastewater treatment plant, and discharge to a 
storm sewer will require a WPDES permit. 

9. Saturated and unsaturated zone material will be transported off site for 
incineration and subsequent off-site disposal. Material unsuitable for incineration 
will be transported offsite for landfill disposal. Fill material not contaminated 
with VOC and PAH compounds will be retumed to the excavation as backfill. 

10. Site restoration will include backfilling the excavation with clean fill material and 
installation of new asphalt pavement as a surface barrier over the excavated area 
south of St. Claire Street to prevent direct contact with residual soil 
contamination. On the north side of St. Claire Street, fill soil (overlying NAPL 
contaminated soil) will be retumed to the excavation, and clean soil will be used 
as to backfill the excavation to grade. Asphalt pavement will be then be placed 
over the entire gravel covered storage yard as a surface barrier to prevent 
exposure to fill material left in place on this side ofthe street. The existing street 
vvill be upgraded, as needed, to provide a surface barrier for this portion ofthe 
filled ravine. 

11. Long-term operation and maintenance of backfilled areas will include 
groundwater monitoring, cap maintenance including the periodic inspection and 
repair of all asphalt caps. 
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Alternative S-6 - Limited Removal and On-site Soil Washing 

Soil washing is a water-based process for mechanically scrubbing excavated soil to 
remove contaminants by dissolving or suspending them in the wash solution. 
Contaminated soil from the; saturated and unsaturated zones will be treated by soil 
washing following removal by excavation. Contaminants are either removed by 
dissolving or suspending them in a wash solution, or reducing concentrations in smaller 
volumes of soil by gravity separation. Wastewater used for soil washing is treated on site 
prior to discharge. A bio-sluny reactor is a hybrid soil washing technique that is used to 
treat a sluny of wastewater and contaminated soil. An aqueous sluny is created by 
combining soil, sediment, or sludge with water and other additives. The sluny is mixed 
to keep solids suspended and microorganisms in contact with the soil contaminants. 
Upon completion ofthe process, the sluny is dewatered and the treated soil is disposed or 
retumed to the excavation. Material processing equipment (mixing unit and batch tanks) 
and water treatment equipment will require room for setup near one ofthe excavation 
areas. A mobile unit will be used to treat (wash) soil on site. Treated soil will be 
retumed to the excavation as backfill material. Wastewater will be treated on-site and 
discharged to a sanitary or storm sewer. Discharge to the sanitary sewer system will 
require approval from the wastewater treatment plant, and discharge to a storm sewer will 
require a WPDES permit. Semi-volatile organics and hydrophobic contaminants may 
require the addition ofa surfactant or organic solvent. A bench or pilot-scale treatability 
test may be needed to determine the best operating conditions and wash fluid 
compositions for soil washing and or bio-sluny treatment. 

On-site soil washing can also be applied to contaminated material in the upper bluff area, 
and limited areas at Kreher Park, as described for the limited removal altematives 
previously described (Alternatives S-3A, S-4A. S-5A, and S-5B). Man-made fill material 
(i.e. ashes, cinders, bricks, concrete, wood debris, and glass) is not suitable for soil 
washing and will require separation and off-site disposal. The presence of wood waste at 
Kreher Park and fly-ash and cinders in the filled ravine (on the north side of St. Claire 
Street in the upper bluff area) will preclude the use of soil washing of debris from these 
areas. Consequently, soil washing will be used for contaminated fill soil removed from 
areas with high concentrations of VOCs and PAH compounds at Kreher Park and the 
upper bluff area. If residual soil and groundwater contamination remains above RAOs, 
natural attenuafion and/or institutional controls and/or additional remedial actions will be 
required to achieve compliance with RAOs. 

Limited removal and on-site soil washing will be limited to areas with the highest levels 
of contamination. This inc'udes the former gas holder at the upper bluff area where 
NAPL has been encountered, and the former coal tar dump area at Kreher Park. Key 
elements ofthe conceptual design for limited removal and ex-situ soil washing in the 
upper bluff area and Kreher Park are as follows: 

1. Soil washing and ancillary equipment will be set up at Kreher Park because 
inadequate space is available at the upper bluff area. 
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2. Demolition ofthe center section ofthe NSPW service center for excavation south 
of St. Claire Street will be required to access contaminated soil beneath the 
building at the upper bluff area. 

3. Removal of existing asphalt pavement from the alley and courtyard area will also 
be required. 

4. All shallow water table wells screened in the fill soil unit will be abandoned prior 
to excavation. Piezometers screened in the underlying Copper Falls aquifer will 
be protected during excavation and backfilling activities and remain in place for 
future use. 

5. Removal will include the excavation of soil containing NAPL, and the removal of 
buried stmctures (i.e. former gas holders) at the upper bluff area south of St. 
Claire Street. This area includes the excavation of unsaturated and saturated zone 
soils to a depth between 12 and 15 feet for an area approximately 130 feet by 130 
feet, yielding between 7,600 and 9,400 cubic yards. Also included for removal 
will be soil containing NAPL in the ravine on the north side of St. Claire Street. 
This will include the excavation of saturated zone soil from the bottom five feet of 
the filled ravine where the clay tile and NAPL were encountered. At the surface, 
this excavation area will be approximately 30 feet by 75 wide. An estimated 75 to 
150 cubic yards of NAPL contaminated soil will be removed from the base ofthe 
filled ravine. 

6. Removal will also include the excavation of unsaturated and saturated zone soils 
at the former coal tar dump area. This includes approximately 5 feet of 
contaminated soil in an area approximately 260 feet by 100 feet, yielding 
approximately 4,800 cubic yards. 

7. Deep excavations, or excavations completed near facility buildings may require 
shoring to support sidewalls. 

8. Groundwater seeping into the excavation will be collected, temporarily placed in 
holding tanks, and treated by the on-site treatment system prior to discharge to the 
sanitary or storm sewer. Discharge to the sanitary sewer system will require 
approval from the wastewater treatment plant, and discharge to a storm sewer will 
require a WPDES permit. 

9. Saturated and unsaturated zone material will be treated by soil washing to reduce 
contaminant mass and toxicity, and retumed to the excavation as back fill. 
Material unsuitable for soil washing will be transported offsite for landfill 
disposal. 

10. Site restoration will include the installation of new asphalt pavement as a surface 
barrier over the excavated area south of St. Claire Street, and new asphalt 
pavement at the gravel covered courtyard area on the north side ofthe street. The 
existing street (inspected for water tightness and sealed or replaced as needed) and 
new asphalt pavement on the NSPW property will prevent exposure to fill 
material beneath St. Claire Street and the NSPW storage yard. 

11. Site restoration at Kreher Park will include backfilling with clean fill material, 
and installation ofa new RCRA Class C or D cap or asphalt road or parking lot 
over the Kreher Park area. 

12. Long-term operation and maintenance for the site will include groundwater 
monitoring and periodic inspection and repair of all asphalt caps. 
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REMEDIAL ALTERNATIVES FOR GROUNDWATER 

Alternative GW-1 - No Action 

The "no action" altemative for groundwater was retained as required by the NCP as a 
basis for comparing the other altematives. The NCP at Title 40 Code of Federal 
Regulations (40 CFR §300.430(e)(6)) provides that the no-action altemative should be 
considered at every site. Implementation of no further action consists of leaving 
contaminated groundwater in place; no engineering, maintenance, or monitoring will be 
required. 

Alternative GW-2 - Containment Using Engineered Surface and Vertical Barriers 

Containment for groundwater contamination consists ofthe utilization of natural or man-
made barriers to prevent potential exposure to or migration of contaminants with 
subsurface contamination. Containment altematives retained for screening and evaluated 
in this report include engineered surface baniers, vertical banier walls installed in the 
aquifer, and extraction wel Is (hydraulic banier wells). Surface baniers eliminate the 
direct contact exposure pathway. They also can reduce contaminant leaching from the 
unsaturated zone, by restricting infiltrating water from contacting contaminated soil at areas 
where contaminated soil is present. Vertical banier walls and barrier wells prevent the off-
site migration of contaminants with groundwater. Engineered surface baniers, vertical 
banier walls, and banier wells are described below. 

Engineered Surface Barrier 

Engineered surface baniers are considered passive containment altematives because the 
contaminated zone is not d sturbed, and only minimal maintenance is required following 
implementation. Surface baniers include the following: 

• Asphalt cap; 
• Low permeability soil cap (i.e. 2 feet of clay with hydraulic conductivity of less 

than 10"̂  cm/sec); 
• Multi-layer cap with a minimum two-foot thick clay barrier, drainage layer, soil 

and vegetated top soil cover; and, 
• Multi-layer cap with geomembrane (a minimum two-foot thick clay banier, 

geomembrane, drainage layer, soil and vegetated top soil cover. 

At the upper bluff area, asphalt caps over the filled ravine as surface baniers will be 
compatible with existing and future site use. At Kreher Park, a low permeability soil cap 
could be placed over the entire 11.6 acre parcel, but installation ofa clay cap over the 
entire park will require the removal ofthe existing marina parking lot, Marina Drive, and 
the former WWTP. New asphalt roads, parking lots, and/or slab on grade buildings could 
be then constmcted on top of a larger cap, or installed at select areas in place ofa cap for 
the entire park. These sma! ler surface baniers will be designed to be compatible with 
existing and future site use. and include asphalt pavement for the marina parking lot and a 
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low permeability cap for the former coal tar dump. Asphalt pavement over the gravel 
covered marina parking lot will reduce infiltrafion at this area. A surface barrier over the 
former coal tar dump area will reduce contaminant leaching from the unsaturated zone if 
contaminated soil remains in place. If the WWTP is removed, a clay cap or asphalt 
pavement could be installed at this area. 

Multi-layer caps will be compatible with on-site and off-site disposal options for soil and 
the CDF for sediment. A multi-layer cap will also be compatible at areas of unexcavated 
soil, especially at Kreher Park. Single layer asphalt and low permeability caps will meet 
40 CFR Subtitle D requirements, and multi-layer caps will meet 40 CFR Subtitle C 
requirements. As with potential soil remedial altematives, surface baniers will be 
included as key elements ofthe potential groundwater and sediment remedial 
altematives. 

Barrier Wells 

Bairier wells are considered active hydraulic containment altematives. Long-term 
operation (groundwater extraction), maintenance, and monitoring will be required. Down 
gradient barrier wells were retained for groundwater at the upper bluff and for the 
saturated fill unit at Kreher Park. These wells will prevent contaminants from migrating 
offsite with groundwater. However, down gradient banier wells were not considered for 
the Copper Falls aquifer. Available information for the regional groundv/ater flow 
conditions in the Copper Falls indicate that a potential stagnation zone beneath the center 
of Kreher Park has prevented the dissolved phase plume from migrating beyond the 
shoreline. Additional hydrogeologic and groundwater quality data will be required to 
ensui'c that contaminants are not migrating beyond the Kreher Park shoreline. 

Well EW-4 wjis installed at the mouth ofthe filled ravine to prevent water discharging to 
the seep area at Kreher Park; it has been in operation since 2002. A final remedy for 
shallow groundwater in the ravine could include confinued operafion of EW-4, 
installation of additional extraction wells, or fiiture operation of EW-4 along with a 
vertical banier wall installed down gradient from the extraction well (use of EW-4 will 
reduce the hydraulic head behind the vertical barrier). An evaluation ofthe volume of 
groundwater discharging from the filled ravine and a capture zone analysis for EW-4 will 
be necessary to evaluate which altemative will be more effective. Continued use of EW-
4 as a barrier well for the upper bluff, and barrier wells for shallow groundwater at 
Kreher Park are evaluated with Altemative GW-9 (removal using groundwater 
extraction). 

Vertical Barrier Walls 

Vertical banier walls consist ofa slurry wall or sheet piling installed around the 
perimeter ofthe contaminated groundwater zone. A sluny wall is a low permeability 
barrier constmcted by placing a low permeability material (slurry) in a trench around the 
perimeter ofthe contaminated groundwater mass. Sheet piling will consist of inter
locking sheets of steel pilings that form a confinuous wall installed around the perimeter 

Appendix N-2 
Page 15 of 65 



ofthe contaminated groundwater mass. Vertical banier walls are also considered active 
containment altematives beicause contaminated material may be disturbed during 
constmction, and/or long-term maintenance such as groundwater extraction from the 
contained area may be required. 

Engineered vertical banier walls were retained for further evaluation as potential 
containment altematives for shallow contaminated groundwater encountered in the ravine 
fill at the upper bluff and a: Kreher Park. However, vertical banier walls would not be 
feasible for the underlying Copper Falls aquifer because this deep aquifer is confined by 
the Miller Creek Formation. Installation of a barrier wall for contaminants in the Copper 
Falls aquifer will require penetration ofthe Miller Creek Formation which will likely 
compromise the long-term integrity of this confining unit. 

For shallow groundwater, both types of vertical baniers could be anchored into the 
underlying low permeability Miller Creek Formation to create a banier that will prevent 
contaminants in the shallow fill units from migrafing offsite with groundwater. 
However, because groundv/ater in the filled ravine discharges to Kreher Park, vertical 
barriers will be used to funnel groundwater from the filled ravine to Kreher Park, which 
will be enclosed by vertical barrier walls. Engineered surface barriers will be used with 
vertical barriers to minimize groundwater recharge to contained areas from infiltration. 
At Kreher Park, vertical barriers may be also used in combination with containment or 
dredging altematives evaluated for near shore sediment described in Section 8.0. The 
location ofthe vertical banier wall at Kreher Park is shown on Figure 7-1. Key elements 
for the conceptual design ofa sheet pile vertical banier wall around the perimeter of 
Kreher Park follows: 

1. Site preparation will include clearing and gmbbing of small trees and bushes 
along the bluff and near the former seep area as needed. 

2. Although the former wastewater treatment plant will be located within the 
contained area, demolition of this dormant facility may be required. 

3. A vertical banier wall will be placed around the perimeter of Kreher Park. This 
vertical banier will consist ofa sheet pile wall anchored into the underlying 
Miller Creek Formation. 

4. The sheet pile wall along the shoreline will be installed at an approximate depth 
of 25 feet below existing grade to allow the off-shore removal of sediment to a 
depth often feet adjacent to the sheet pile wall. The sheet pile wall on the south, 
east, and west sides of Kreher Park will be installed at an approximate depth of 16 
feet below existing grade. 

5. Surface baniers will be installed over the filled ravine to minimize groundwater 
recharge from infilti'ation, and the sheet pile wall on the south side of Kreher Park 
will terminate on the east and west flanks ofthe filled ravine to create a "flannel" 
for shallow groundwater discharge into Kreher Park. 

6. A groundwater diversion trench will be installed between the remainder ofthe 
south wall and the upper bluff area to divert groundwater that currently seeps 
from the upper bluf^area into the Kreher Park fill unit. 
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7. At Kreher Park, site restoration will include installation of new asphalt pavement 
over the marina parking lot to minimize infiltration in this area. Additionally, a 
low permeability soil cap will be placed over the former coal tar dump area, and if 
applicable, a soil cap over the disposal cell. 

8. Regrading and a storm-water basin will be constmcted within the confined area to 
manage storm-water and restrict infiltration. The storm water basin will be lined 
to minimize seepage. 

9. Long-term operation and maintenance ofthe facility will include the removal of 
contaminated groundwater, and annual inspection of surface barriers. A 
minimum of 15 groundwater extraction wells will be installed to remove 
groundwater and reduce the hydraulic head within the confined area. 
Contaminated groundwater will be conveyed to a treatment system constmcted 
on-site prior to discharge to a sanitary or storm sewer. Discharge to the sanitary 
sewer system will require approval from the City wastewater treatment plant, and 
discharge to a storm sewer will require a WPDES permit. 

10. The treatment system will include an oil water separator, transfer pumps, and air 
stripper. This remediation equipment will be housed in a small on-site treatment 
building. 

Insfitutional controls (i.e. deed restricfions) will likely be implemented as part of this 
remedial response to prevent exposure to groundwater contamination remaining within 
the contained area. Long-term operation and maintenance will include groundwater 
monitoring to confirm contaminants are not migrating from the contained area. This will 
include fluid level monitoring and groundwater extraction to ensure the hydraulic head 
within the confined area remains at or below lake level. 

Although a cap for the entire Kreher Park area will result in significant site disturbance 
and additional implementation cost, long-term operation, maintenance, and monitoring 
(OM&M) costs may be lower if it can significantly reduce the volume of groundwater 
extraction and treatment that is required. To evaluate implementation and OM&M costs, 
annual groundwater recharge at Kreher Park from infiltration was evaluated for existing 
conditions, for partial caps (asphalt pavement for marina parking lot and clay cap for 
fonner coal tar dump area) with vertical barriers, and for a low pemieability cap and 
vertical barriers for the entire park. Calculation and assumption are described in detail in 
Appendix D2 ofthe FS, and results (the nearest 100 gallons) are summarized below. 

Exisfing Condifions 3,685,000 (gallons) 
Partial Cap 2,245,400 
Enfire Cap 892,900 

As shown above, partial caps will reduce annual groundwater recharge from 3,685,000 
gallons to 2,245,374, and a complete area cap will reduce annual recharge to 898,900 
gallons. Partial caps will result in a 39-percent reduction in recharge, and capping all of 
Kreher Park w ill result in a 75 or 76-percent reduction in recharge. Estimated costs for 
partial caps are included as Altemative GW-2A, and estimated costs for capping all of 
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Kreher Park and to further reduce the volume of groundwater extraction required is 
included as Altemative GV/-2B. 

Alternative GW-3 - In-sii:u Treatment using Ozone Sparge 

Ozone sparging is an in-situ chemical oxidation technology that can be used to oxidize 
and degrade contaminants n groundwater. Because ozone is a gas, it can be injected into 
the saturated zone as a gas via sparging. Sparging consists of injecting air or oxygen rich 
ozone into an aquifer as a gas through small diameter sparge wells. Commercially, ozone 
is generated by a high voltage discharge through air or oxygen in an ozone generator. 
Generally, yields are on the order of 1 to 3-percent ozone by volume in air and 2 to 6-
percent ozone by volume in oxygen. In water, ozone decomposes to form free radicals. 
These free radicals are strong oxidizers and react with contaminants in water to form 
carbon dioxide and water. As an additional benefit, ozone treatment increases the 
dissolved oxygen level in the water when any un-reacted free radicals combine to form 
water and oxygen; the dissolved oxygen content in groundwater promotes biodegradation 
of contaminants. 

Ozone sparging is typical 1> used for dissolved phase contamination, but is typically not 
used in areas where NAPL is present. If used for NAPL contamination, groundwater 
extraction will likely be needed because ozone/air injection may displace NAPL and/or 
cause a chemical reaction increasing the mobility of NAPL. This mobilized material is 
then recovered via extraction wells. Air/ozone sparging was retained for further 
evaluation as a potential in-situ treatment altemative for contaminated shallow 
groundwater encountered at the upper bluff and at Kreher Park, and in the underlying 
Copper Falls aquifer. Key elements for the conceptual design of an ozone sparging 
system for shallow groundwater at the upper bluff area and at Kreher Park, and for the 
Copper Falls aquifer follovi's: 

1. All sparge wells will be installed in soil borings advanced with a hollow stem 
auger by a rotary drill rig. 

2. Sparge wells will be installed on approximate 50-foot diameter centers, and one 
control panel will inject ozone into a cluster of 12 sparge wells. 

3. One control panel v̂ dll be needed for shallow groundwater in the filled ravine. 
4. Eight control panels will be needed for shallow groundwater at Kreher Park. 
5. Six control panels v/ill be needed for groundwater in the underlying Copper Falls 

aquifer. 
6. All air lines between the sparge wells and control panels will be buried in shallow 

trenches. 
7. For the Copper Falls aquifer, the existing groundwater extraction system will be 

operated concurrent with the ozone sparge system to recover NAPL; treatment of 
contaminated groundwater and NAPL recovery is evaluated fiarther with 
Altemafive GW-9. 

Although this technology can also be used for contaminated shallow groundwater in the 
ravine fill and at Kreher Paik. buried stmctures (the former gas holders) and debris (wood 
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v,aste, bricks, cinders, etc.) will interfere with installation and optimum delivery. 
Additionally, injecting into fill soil, which exhibits a wide range of physical 
characteristics (permeability in particular), may limh the effectiveness of this in-situ 
technology (experience with the SITE demonstration during 2006-2007 confirms these 
site conditions. 

1 he ozone sparge system may need to be operated for several years, and long-term 
groundwater monitoring will be required to evaluate the effectiveness ofthe sparging and 
subsequent natural attenuation. Institutional controls will also be utilized for this option. 

Alternative GW-4 - In-situ Treatment using Surfactant Injection and Dual Phase 
Recovery 

Physical/chemical treatment includes the use of surfactants to enhance the removal of 
NAPL. Surfactant injection is an in-situ injecfion technology. Surfactants are "surface 
active agents" that reduce the interfacial tension between NAPL and water by adsorbing 
at the liquid-liquid interface, which can result in an increase in the mobility of NAPL. 
Injection can also displace oil trapped within the aquifer media. Groundwater 
remediation using surfactant is a two phase approach involving injection of surfactant and 
recovery of fluids. Surfactant is injected to displace or mobilize NAPL, which is then 
recov ered slowly by groundwater extraction or rapidly by vacuum enhanc;ement. 
Vacuum enhancement is also referred to as dual phase or multiphase extracfion because 
an induced vacuum is used to remove air, water, and NAPL simultaneously. 

Although this technology can also be applied to contaminated groundwater in the ravine 
fill and at Kreher Park, site conditions may prevent implementation and limit 
effectiveness. Buried stmctures (the former gas holders) and man made debris (wood 
waste, bricks, cinders, etc.) may prevent proper installation of injection/extraction wells. 
Additionally, fill soil, which exhibits a wide range of physical characteristics 
(permeability in particular), may limit the effectiveness of this in-situ teclinology. 
Consequently, it was not retained for screening as a shallow groundwater remedial 
response. For the Copper Fall aquifer, dual phase recovery was retained for screening. 
Key elements for the conceptual design of surfactant injection and dual phase recovery 
system the Copper Falls aquifer follows: 

1. A minimum of 30 small diameter injection/extraction wells will be installed in 
borings advanced below the Miller Creek / Copper Falls interface where NAPL 
has been identified. (Existing piezometers in this area will also be utilized). 

2. Each well will be constmcted with 2-inch diameter SCH 80 PVC well casing and 
screen. A sand pack will be placed around a well screen five feet in length. 

3. Surfactant will be injected into wells where NAPL has been encountered to lower 
the interfacial tension that restricts the movement of non-mobile NAPL in the 
aquifer. 

4. After allowing the surfactant to penetrate the formation for 24 to 48 hours, NAPL 
and groundwater is then removed by an induced vacuum and treated on site. 
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Fluids will be removed from the injection/extraction wells by vacuum 
enhancement. 

5. Multiple applications will be needed to remove NAPL to the extent practicable; 
for this evaluation it is assumed that a minimum of five applications of surfactant 
will be needed. Fluid levels will be checked one month after treatment, and the 
next application will be completed if NAPL remains. To remove a significant 
mass of mobile NAPL, it is assumed that fluids will be removed monthly for six 
months following tlie fifth application. 

6. Recovered fluids will be treated on site prior to discharge to a sanitary or storm 
sewer. This will require upgrades to the existing treatment system (i.e. new oil 
water separator, and air stripper for increased volume). Discharge to the sanitary 
sewer system will require approval from the City wastewater treatment plant, and 
discharge to a storm sewer will require a WPDES permit. 

7. A pilot test using exisfing piezometers MW-2AR. MW-4A, MW-lOB, MW-13A, 
MW-15A, MW-19A. MW-21 A, and MW-22A screened at the Miller Creek / 
Copper Falls interface should be completed prior to full scale remediation to 
determine if a mobile vacuum truck or fixed based system is needed for dual 
phase recovery. The pilot test will also be used to evaluate the mobile mass of 
NAPL that can be removed, the number of applications needed and the most 
efficient frequency of fluid removal between injections. 

Surfactant injection and dual phase recovery can likely be completed within one year, but 
the existing groundwater remediation system will be operated for several more years. 
Treatment of contaminated groundwater and NAPL recovery is evaluated further with 
Altemative GW-9. Long-term groundwater monitoring will be required to evaluate 
natural attenuation and institutional controls will be implemented as part of this option. 

Alternative GW-5 - In-silu Treatment using Permeable Reactive Barrier Walls 

Physical/chemical treatment also includes the use permeable reactive banier (PRB) walls 
to treat contaminated groundwater migrating from source areas. PRB walls are limited to 
subsurface conditions where contaminants are found above a continuous aquitard at a 
depth within the vertical limits of trenching equipment. PRB walls are installed across 
the flow path ofa contaminant plume, allowing the plume to passively move through the 
wall. There are two types of baniers, 1) permeable reactive baniers and 2) in-place 
bioreactors. Both allow the passage of water while restricting, via reaction with barrier 
materials, the movement of contaminants. Contaminants are degraded, adsorbed, or 
retained in/ by the banier material. 

PRB walls were not retained for the underlying Copper Falls aquifer; constmction ofthe 
PRB would require penetration ofthe overlying Miller Creek Formation. The Miller 
Creek forms a confining unit for the Copper Falls aquifer, and constmction will 
compromise the integrity ofthe confining unit. However, a PRB could be used as a 
remedial altemative for shallow groundwater. Instead of installing PRB walls in source 
areas, they are typically installed at down gradient locations to treat contaminated 
groundwater before it migrates offsite. PRB systems are typically constructed as "gate" 
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and "funnel" systems. A flannel and gate system is a passive remediation method which 
utilizes cutoff walls (the flannel) to modify flow pattems so that ground water flows 
primarily through high conductivity gaps (the gates). The non-permeable funnel serves 
to lead the contaminated groundwater to the highly permeable gate which contains a 
reactive agent. 

Because Kreher Park is filled lakebed, the lake is in hydraulic connection with shallow 
groundwater at Kreher Park. Vertical baniers can be used to prevent flow between 
Kreher Park and the lake. However, groundwater within the contained area may still be 
recharged by infiltration. Rather than extracting contaminated groundwater, shallow 
groundwater will be allowed to discharge from Kreher Park through the PRB wall. PRB 
walls are passive systems designed for long-term operation to control/ treat contaminants 
in-situ with normal groundwater migration. A sheet pile or slurry wall (vertical barrier) 
will be installed around the east, north, and south sides of Kreher Park to form the gate, 
and a down gradient PRB wall will be installed along the west side as the flannel. Rather 
than install another PRB wall for the fllled ravine, a single PRB wall at the northwest 
perimeter ofthe park will treat shallow groundwater discharging from the; entire site. 
Key elements for the conceptual design ofa PRB wall for shallow groundwater at the site 
follow: 

1. Site preparation will include clearing and gmbbing of small trees and bushes 
along the bluff and near the former seep area as needed. 

2. Although the former wastewater treatment plant will be located within the 
contained area, demolition of this dormant facility may still be recjuired as part of 
the overall remediation to accommodate ftiture site use. 

3. Hydrogeologic modeling may be necessary to determine width ofthe hydraulic 
capture zone and residence time during design ofthe PRB. 

4. A vertical barrier wall will be placed on the north, east, and south sides of Kreher 
Park. This vertical barrier will consist ofa sheet pile wall anchored into the 
underlying Miller Creek Formafion. 

5. The sheet pile wall along the shoreline will be keyed into the Miller Creek 
Formation, at an approximate depth of 25 feet below existing grade to allow the 
off-shore removal of sediment to a depth often feet. The sheet pile wall on the 
south, east, and west sides ofthe Kreher Park will be installed at an approximate 
depth of 16 feet below existing grade. 

6. A trench will be excavated on the west side ofthe Kreher Park for the PRB wall. 
The wall will be constmcted with a porous layer of granular activated carbon to 
remove dissolved phase organic compounds prior to discharge. 

7. The base ofthe PRB wall would be placed several feet below lake level, and the 
top ofthe PRB wall would be placed several feet above lake level. This will 
allow groundwater within the confined area to discharge as groundwater 
elevations in the contained area and lake levels fluctuate. 

8. Monitoring wells will be installed on both side ofthe PRB wall, and water levels 
will be monitored to confirm that groundwater is flowing through the PRB wall. 

9. Surface baniers will be installed over the filled ravine to minimize infiltration, 
and the sheet pile wall on the south side of Kreher Park will terminate on the east 
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and west flanks ofthe filled ravine to create a "funnel" for shallow groundwater 
discharge into Kreher Park. 

10. A groundwater diversion trench will be installed between the remainder ofthe 
south wall and the upper bluff area to divert groundwater seepage into the Kreher 
Park fill unit. 

11. Site restoration will include installation of new asphalt pavement over the marina 
parking lot. A low permeability soil cap will be placed over the former coal tar 
dump area to minimize potential exposure to subsurface contaminafion and 
minimize leaching of contaminants from the unsaturated zone. Regrading will be 
performed and a storm-water basin constructed within the confined area to 
manage storm-water and restrict infiltration. 

The length and thickness or'the PRB wall must be designed to allow adequate flow and 
treatment of contaminated ]^roundwater discharging from the contained area. The 
thickness ofthe PRB wall increases retention time and treatment of contaminated 
groundwater. However, increasing the thickness ofthe PRB wall may reduce the volume 
of water that can pass through each linear foot ofthe wall. The length ofthe PRB wall 
can be increased to allow for increased flow through the wall, but increasing the length 
will increase the cost. Therefore an accurate estimate ofthe volume of water that will 
pass through the PRB wall is critical to the design. Discharge through the PRB wall will 
be influenced by 1) fluctuating lake levels, and 2) groundwater recharge from infiltration 
within the contained area. The PRB could function with or without impermeable surface 
baniers. However, because the length on the east side ofthe park is limited, surface 
baniers will likely be used to restrict groundwater recharge from infiltration, which will 
reduce the volume of groundwater passing through the PRB wall. A numerical flow 
model evaluating surface infiltrafion coupled with fluctuating lake levels may be needed 
to determine the length of PRB wall required. 

Long-term operation and maintenance ofthe PRB wall will be minimal. Groundwater 
monitoring will be needed to evaluate the effectiveness ofthe PRB wall. The reactive 
material used to constmct the PRB may need to be replaced if NAPL migrates from the 
source area and permeates the PRB, or the reacfive material is becomes saturated with 
contaminants removed from groundwater passing through the wall. Fluid levels will also 
be monitored to ensure the hydraulic head within the confined area remains at or slightly 
above lake level. Institutional controls will likely be implemented to prevent direct 
contact with subsurface coritaminants within contained areas as part of this remedial 
option. 

Alternative GW-6 - Treatment using Chemical Oxidation 

Chemical oxidation introduces strong oxidizing chemicals such as permanganate and 
peroxide into the subsurfac(; to degrade VOCs and PAH compounds to CO2 and H2O end 
products. Permanganate or peroxide could be injected as liquid reagents through 
boreholes, wells, or mixed \vith a backhoe in shallow trenches. Chemical oxidation has 
an added benefit of enhancing biodegradation by increasing oxygen concentrations in the 
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subsurface. Chemical oxidation could be performed on saturated and unsaturated zone 
soils by injecting chemicals into the subsurface via borings or wells. 

In-situ chemical oxidation could be used for unsaturated and saturated zone 
contamination at the upper bluff. However, existing conditions at the upper bluff area 
(the NSPW facility building and buried gas holders) and at Kreher Park (wood waste 
layer) may limit implementability. Mixing reagent in shallow trenches would be the most 
effective treatment method at Kreher Park because contamination is present at shallow 
depths at the former coal tar dump area, and would be easily accessible. Because in-situ 
chemical oxidation reactions can result in the generation of off-gases, primarily CO2, 
passive venting or an active SVE system may be required to capture off-gases. The 
presence of NAPL may require multiple applications to lower contaminant concentrations 
to acceptable levels. Key elements for the conceptual design for in-situ chemical 
oxidation for shallow soil and groundwater at the site follow: 

1. Demolition of the center section of the NSPW service center south of St. Claire 
Street will be required to access contaminated soil beneath the building at the 
upper bluff area. 

2. Between 200 and 300 injection borings will be advanced in the filled ravine using 
a direct push drill rig. 

3. For this evaluation it is assumed that approximately 1,500 gallons of reagent will 
be injected into each boring. 

4. Injections will be completed in a controlled manner and monitored to ensure that 
reaction off-gases do not create unsafe conditions (i.e. explosive conditions). A 
minimum of 10 passive vent wells will be installed in the filled ravine to allow 
off-gases to escape, which will minimize the subsurface migration of gases. Each 
vent well will be installed to an approximate depth of 20 feet with well screens 10 
feet in length. Because the water table will intersect the well screen, these wells 
may also be used to recover fluids that rise to the surface in response to chemical 
reactions taking place in the subsurface. Recovered fluids will be placed in a 
holding tank and discharged to the on-site treatment system. 

5. Site restoration at the upper bluff area will include replacement of existing asphalt 
pavement and new pavement over the footprint ofthe demolished building south 
of St. Claire Street. New pavement on the north of St. Claire Street will also be 
installed to prevent infiltration into this section ofthe filled ravine. 

6. At Kreher Park, site preparation will include clearing and grubbing small trees 
and bushes along the bluff emd near the former seep area as needed. 

7. Chemical oxidation at Kreher Park will be completed above and in the wood 
waste layer where DNAPL is encountered and at the former coal tar dump area by 
mixing reagent in a shallow excavation. 

8. Additionally, between 100 and 150 injection borings will be advanced at the 
former seep area and near TW-11 where DNAPL has been encountered. A direct 
push drill rig will be used to advance these borings, and approximately 1,500 
gallons of reagent will be injected into each boring. Existing wells MW-7 and 
TW-l 1 will be used as passive vent wells in these areas. 
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9. Site restoration will include in.stallation of new asphalt pavement over the marina 
parking lot and a low permeability soil cap over the former coal tar dump area to 
minimize potential exposure to subsurface contamination and minimize 
infiltration. 

10. Regrading and a storm-water basin will be constructed within the confined area to 
manage storm-water and restrict infiltration. 

11. Multiple applications may be needed to reduce contaminant levels to the extent 
practicable. The estimated remedial costs included in this report assume two 
applications. The first application will be completed in a regular grid pattern over 
the treatment area, but additional applications will be completed within the 
treatment area as needed. 

Implementation for the underlying Copper Falls would be more extensive; it may require 
groundwater extraction rather than soil vapor extraction. EPA's SITE program recently 
completed a demonstration pilot test to fully evaluate the implementability of this 
altemative at the Site. Additional data will be available in the near future following 
compilation of pilot test data. Chemical oxidation may also increase the mobility of 
NAPL recovered by extraction wells resulting in the removal of significant contaminant 
mass in a short time frame. Preliminary results from the recent SITE program pilot test 
indicate that injection into areas with NAPL contaminants resulted in an initial vigorous 
reaction followed by an increase in the mobility and recovery of NAPL. Additional data 
is cunently being collected and will be available in the near ftiture to evaluate NAPL 
recovery and improvements to groundwater quality. Key elements for the conceptual 
design for in-situ chemical oxidation for the Copper Falls aquifer follow: 

1. Between 250 and 500 injection borings will be advanced in the Copper Falls 
aquifer using a direct push drill rig. 

2. For this evaluation it is assumed that approximately 1,500 gallons of reagent will 
be injected into each boring. 

3. Exisfing extraction wells EW-l, EW-2, and EW-3 will confinue to operate during 
and after reagent injection. 

4. A minimum of 7 additional extraction wells will be installed in the Copper Falls 
aquifer in borings advanced with hollow stem auger using a rotary drill rig. 

5. Recovered fluids will be treated on site prior to discharge to the sanitary or storm 
sewer. This will require upgrades to the existing treatment system. Discharge to 
the sanitary sewei- system will require approval from the City wastewater 
treatment plant, and discharge to a storm sewer will require a WPDES permit. 

6. Multiple applications may be needed to reduce contaminant levels to the extent 
practicable. The estimated remedial costs included in this report assume two 
applications. The first application will be completed in a regular grid pattem over 
the treatment area, but additional applications will be completed within the 
treatment area as needed. 

Although chemical oxidation applicafions can be completed within a short period of fime, 
the groundwater extraction system may be operated for several years; treatment of 
contaminated groundwater and NAPL recovery is evaluated further with Altemative 
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(jW-9. Long-term groundwater monitoring to evaluate natural attenuation and 
institutional controls will be included with this remedial response. 

Alternative GW-7 - In-situ Treatment using Electrical Resistance Heating 

ITectrical resistance heating (ERH) technology uses electricity applied into the ground 
tlirough electrodes to heat the formation. This mobilizes contaminants by heating 
contaminants and groundwater to boiling point, the steam and contaminants are then 
recovered with a SVE, groundwater extraction, or dual phase system. The ERH 
electrodes can be installed either vertically to about 100 feet; or horizontally, or vertically 
beneath buildings. ERH heats the contaminants up to 100 ^C, which raises the vapor 
pressure of volatile and semi-volatile organic compounds in the soil. For soil and 
shallow groundwater, this enhances the recovery of volatilized contaminants by SVE. At 
these high temperatures (100 V) , ERH can also be used to dry soil, which can create 
fractures that increase soil permeability resulting in improved recovery of contaminants 
by SVE. At high temperatures, saturated zone soils can also be heated to high 
temperatures to create steam that strips contaminants from soil. Treatment of effluent 
V apors and dissolved phase groundwater contamination will be required before discharge 
of air and/or water. 

Implementation of this technology for shallow soil and groundwater contamination could 
be completed simultaneously; soil venting and groundwater extracfion will likely be 
required. Existing site buildings and buried stmctures at the upper bluff Jind the wood 
waste layer at Kreher Park will likely limit implementation of this altemative for soil and 
shallow groundwater. Building demolition and removal ofthe buried stmctures at the 
upper bluff area would enhance the implementability of ERH for the underlying Copper 
Falls aquifer. For shallow soil and groundwater at the upper bluff area and at Kreher 
Park, and for the underlying Copper Falls aquifer, ERH could be utilized with 
groundwater extraction to remove DNAPL. Rather than heat soils to create steam, the 
saturated zone will be heated to between 30°C and 40°C to decrease the viscosity and 
increase the mobility of NAPL, which is then removed via extraction wells or by a dual 
phase recovery system. 

Key elements for the conceptual design for ERH for shallow soil and groundwater at the 
site follow: 

1. Demolition ofthe center section ofthe NSPW service center south of St. Claire 
Street will be required to access contaminated soil beneath the building in the 
upper bluff area. 

2. Removal ofthe buried gas holders will improve the implementability of ERH for 
shallow soil and groundwater; cost is not included with this altemative. 

3. Installation ofa minimum of 200 electrodes at the filled ravine to heat the 
subsurface to 30° or 40° C to enhance DNAPL recovery. 

4. A minimum of 10 active/passive vent wells will be installed at the filled ravine to 
allow vapors to escape, and a minimum of four extraction wells will be installed 
to recover fluids. 
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5. Treatment of effluent vapors and dissolved phase groundwater contamination will 
be required before discharge of air and/or water. Vapor-phase carbon adsorption 
will be used to treat vapors prior to discharge to the atmosphere. Water will be 
treated by the on-si :e treatment system prior to discharge to the sanitary or storm 
sewer; this will reqi.iire upgrades to the existing treatment system (i.e. new oil 
water separator, and air stripper for increased volume). Discharge to the sanitary 
sewer system will require approval from the City wastewater treatment plant, and 
discharge to a storm sewer will require a WPDES permit. 

6. Site restoration vvill include replacement of existing asphalt pavement south of St. 
Claire Street and new pavement north of St. Claire Street to prevent infiltration 
into the underlying filled ravine. 

7. At Kreher Park, site: preparation will include clearing and gmbbing of small trees 
and bushes along the bluff and near the former seep area as needed. 

8. Installation ofa minimum of 150 electrodes at the former seep, former coal tar 
dump, and TW-11 areas to heat the subsurface to 30° or 40° C to enhance DNAPL 
recovery. 

9. A minimum of 10 active/passive vent wells and a minimum of four extraction 
wells will also be installed at the former coal tar dump area; the vent wells will 
allow vapors to escape and the extraction wells will be used to recover fluids. 

10. Site restoration will include installation of new asphalt pavement over the marina 
parking lot and a low permeability soil cap over the disposal cell and former coal 
tar dump area to minimize potential exposure to subsurface contamination and 
minimize infiltrafion. 

11. Regrading and a storm-water basin will be constructed within the confined area to 
manage storm-water and restrict infiltration. 

If a containment altemative is implemented for Kreher Park, treatment of shallow soil 
and groundwater will not be required. If removal of buried structures is required, ERH 
may not be as feasible for soil and shallow groundwater as are removal and ex-situ 
treatment altematives. 

Key elements for the conceptual design for ERH for shallow the Copper Falls aquifer 
follow. 

1. Demolition ofthe center section ofthe NSPW service center will likely be 
required for shallow soil and groundwater remediation. Demolifion ofthe center 
and west sections ofthe NSPW service center will be required to access the 
underlying Copper ĵ 'alls aquifer. 

2. Removal ofthe buried gas holders will improve the implementability of ERH for 
the underlying Copper Falls aquifer. 

3. Installafion ofa minimum of 200 electrodes in the underlying Copper Falls 
aquifer to heat the subsurface. 

4. A minimum of 12 aiJditional extraction wells will be installed, and the three 
existing groundwater extraction wells would be used to remove contaminated 
groundwater. 
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5. Treatment of effluent vapors and dissolved phase groundwater contamination will 
be required before discharge of air and/or water. Vapor-phase carbon adsorption 
will be used to treat vapors prior to discharge to the atmosphere. Water will be 
treated by the on-site treatment system prior to discharge to the sanitary sewer; 
this will require upgrades to the existing treatment system (i.e. new oil water 
separator and air stripper for increased volume). Discharge to the sanitary sewer 
system will require approval from the City wastewater treatment ]Dlant, and 
discharge to a storm sewer will require a WPDES permit. 

For the purpose of evaluating ERH in the FS Report, it was assumed that groundwater 
will be extracted for six to 12 months while the ERH system is in operation. It was 
assumed groundwater extraction rates of 5 to 10 gallons per minute (gpm) for shallow 
groundwater in the filled ravine, 10 to 20 gpm for shallow groundwater at Kreher Park, 
and 15 to 20 gpm for the Copper Falls aquifer. This increased flow rate will require 
upgrades to the existing NAPL treatment system, but long term operafion ofthe treatment 
system will not be required. ERH can be completed within a short period of time (i.e. 
several months); therefore we have assumed that continued operation ofthe groundwatei-
extraction system will not be required. Long-term groundwater monitoring to evaluate 
natural attenuation and institutional controls will be included with this remedial response. 

Alternative GW-8 - In-situ Treatment using Steam Injection (Including Contained 
Recovery of Oily Wastes (CROW) and Dynamic Underground Stripping (DUS) 
Processes) 

Steam injection physically separates volatile and semi-volatile organic constituents from 
soil by thermal or mechanical energies. A passive or active SVE and/or groundwater 
extraction system will be needed to recover volatilized contaminants. Implementation for 
soil and shallow groundwater remediation can be completed simultaneously. Key 
elements for the conceptual design for steam injection for shallow groundwater follow. 

1. Demolition ofthe center section ofthe NSPW service center south of St. Claire 
Street will be required to access contaminated soil beneath the building in the 
upper bluff area. 

2. Replacement of existing asphalt pavement south of St. Claire Street and new 
pavement north of St. Claire Street will be required. 

3. Installation of a boiler for generation of steam for injection. 
4. A minimum of nine steam injection wells and four steam recovery wells will be 

installed at each area (the filled ravine and the former coal tar dump area). 
5. Treatment of effluent vapors and/or dissolved phase groundwater contamination 

will be required before discharge of air and/or water. Vapor phase carbon may be 
used to treat vapors prior to discharge to the atmosphere. Water will be treated by 
the on-site treatment system prior to discharge to the sanitary or storm sewer; this 
may require upgrades to the existing treatment system (i.e. new oi 1 water 
separator, and air stripper for increased volume). Discharge to th(; sanitary sewer 
system will require approval from the City wastewater treatment ]3lant, and 
discharge to a storm sewer will require a WPDES permit. 
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The Contained Recovery of Oily Wastes (CROW) process is a patented hybrid thermal 
flushing process that uses steam injection. For the CROW process, hot water is injected 
with steam to mobilize NAPL toward recovery wells, which then convey the mixture to 
separators along with an on-site treatment system. This innovative technology has been 
successfully used at coal tar sites as full-scale remedial applications. Limitations to the 
technology include groundwater injection and recharge, groundwater chemistry, site 
accessibility, and utility access. Potential steam injection and recovery wells for shallow 
soil and groundwater using the CROW method will be similar to the steam injection 
layout. 

As shown during the SITE demonstration, injection into the confined Copper Falls 
aquifer will require high pressures. This will reduce the effectiveness of steam and hot 
water injection for the decf' groundwater. High pressures could hydraulically fracture the 
Copper Falls and Miller Creek formations. Alternatively, a patented hybrid steam 
injection process called Dynamic Underground Stripping (DUS) could be applied for the 
underlying Copper Falls aquifer. This technology involves groundwater extraction and 
treatment of contaminated fluids mobilized by heating via a combination of technologies. 
This process will consist of steam injection; electrical heating; underground imaging; and 
collection and treatment of effluent vapors, NAPL, and contaminated groundwater. 
These technologies are ufilized as follows: 

• Steam injection at the periphery ofthe contaminated area heating permeable zone 
soils, which then vaporizes volatile compounds bound to the soil causing 
contaminant migration to centrally located vapor/groundwater extraction wells; 

• Electrical heating ol' less permeable clays and fine-grained sediments vaporizing 
contaminants causing migration into the steam zone; 

• Underground imaging, primarily Electrical Resistance Tomography (ERT) and 
temperature monitoi"ing, which delineates the heated area and tracks the steam 
fronts daily to monitor cleanup, and 

• Treating effluent vapors. NAPL, and impacted groundwater as needed before 
discharge. 

Hydrous Pyrolysis/Oxidation (HPO) is a process sometimes completed after 
contaminants are removed during the DUS phase. HPO consists of steam and air 
injection, which creates a heated, oxygenated zone in the subsurface. After the injection 
is terminated the steam condenses causing contaminated groundwater to migrate to the 
heated zone where it mixes with the condensed steam and oxygen. Although this may 
destroy some microorganisms impeding natural biodegradation, HPO enhances 
biodegradation of residual contaminants by stimulating other microorganisms (called 
thermophiles) that thrive at high temperatures. A pilot test will be needed to evaluate the 
effecfiveness of HPO after DUS. 
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Key elements for the conceptual design for DUS for the Copper Falls aquifer follow. 

1. Demolition ofthe center section ofthe NSPW service center south of St. Claire 
Street will be required to access the underlying Copper Falls aquifer at the upper 
bluff area. 

2. A minimum of 12 steam injection wells will be installed in the Copper Falls 
aquifer at the upper bluff area. 

3. A minimum of 9 recovery wells will be installed in the Copper Falls aquifer at the 
upper bluff area. 

4. Recovered fluids will be treated on site prior to discharge to the sanitary or storm 
sewer. This will require upgrades to the existing treatment system (i.e. new oil 
water separator, and air stripper for increased volume). Discharge; to the sanitary 
sewer system will require approval from the City wastewater treatment plant, and 
discharge to a storm sewer will require a WPDES permit. 

For the purpose of evaluating steam injection technologies in the FS Report, it was 
assumed that the groundwater will be extracted for three to six months with steam 
injection is performed. It was assumed groundwater extraction rates of 5 to 10 gallons 
per minute (gpm) for shallow groundwater in the filled ravine, 10 to 20 gpm for shallow 
groundwater at Kreher Park, and 15 to 20 gpm for the Copper Falls. This increased flow 
rate vvill require upgrades to the existing NAPL treatment system, but long term operation 
ofthe treatment system will not be required. Although steam injection or DUS can be 
completed within a short period of time, long-term groundwater monitoring will be 
required to evaluate natural attenuation and institutional controls as final remedial 
responses. 

A pilot test will likely be necessary prior to a full application of DUS at the Site. 
Information developed for the 2006-2007 SITE ISCO demonstration (injection rates, 
aquifer chemistry where applicable) will be utilized in the fiill analyses of this option in 
the design phase. 

Alternative GW-9 - NAPL Removal using Groundwater Extraction Wells 

Groundwater extraction uses water as a carrier to remove both NAPL and dissolved 
phase contamination. Groundwater extraction can be implemented for shallow 
groundwater contamination encountered at the upper bluff area and Kreher Park as well 
as the underlying Copper Falls aquifer. The existing interim groundwater extraction 
interim system currently extracts groundwater from one well installed at the mouth ofthe 
filled ravine, and groundwater and DNAPL from three low flow wells installed in the 
underlying Copper Falls aquifer. Continued operation of this system was evaluated as 
Alternative GW-9A, and enhanced groundwater extraction was evaluated as Altemative 
CrW-9B. Enhanced removal at the upper bluff area will include installation of addifional 
low flow extraction wells in the Copper Falls aquifer to increase DNAPL removal rates, 
and continued operation of existing wells EW-1, EW-2, and EW-3. This will also 
include continued operation of EW-4. However, an evaluation ofthe volume of 
groundwater discharged from the filled ravine along with a capture zone ainalysis for this 
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well will also be required to evaluate utilization of EW-4 for shallow groundwater 
containment (i.e. banier vv(Mls). Key elements for enhanced groundwater and NAPL 
extraction in the upper bluff area follow. 

1. A minimum of 12 extraction wells will be installed in the Copper Falls aquifer. 
2. Installation of lateral piping between each extraction well and the existing 

treatment building. 
3. Replacement of existing asphalt pavement south of St. Claire Street and new 

pavement north of St. Claire Street will be installed to reduce infiltration into the 
ravine fill. 

4. Recovered fluids will be treated on site prior to discharge to the sanitary or storm 
sewer. Discharge to the sanitary sewer system will require approval from the City 
wastewater treatment plant, and discharge to a storm sewer will require a WPDES 
permit. This will require upgrades to the existing treatment system (i.e. new oil 
water separator, and air stripper for increased volume). 

The groundwater extraction system at the upper bluff area may be operated for an 
extended period of time. Long-term groundwater monitoring will be required to evaluate 
natural attenuation and institutional controls will also be implemented as part of this 
option. Continued operation ofthe existing groundwater extraction system (Altematives 
GW-9A) was also evaluated with Altematives GW-3 (ozone sparge) and GW-4 (dual 
phase recovery and surfactant injection). Based on the historical operation ofthe existing 
system, a combined groundwater extracfion rate of two to three gallons per minute (gpm) 
was used to evaluate long term operation and maintenance costs. The addition of seven 
additional extraction wells was evaluated as Altemative GW-6 (chemical oxidation), and 
Altemative GW-9B include;d the addition of 12 extraction wells. Additional wells would 
result in an increase ofthe combined flow rate to 10 to 15 gpm, which will require an 
upgrade to the existing treatment system. 

Horizontal extraction wells will be used at Kreher Park because shallow groundwater is 
encountered in a widespread thin fill unit, and fill material has variable permeability in 
this area. Key elements for the conceptual design for shallow groundwater extraction at 
Kreher Park follow. 

1. Horizontal wells consisting of perforated pipe will be installed in trenches 
penetrating the satui-ated fill unit. 

2. One trench will transcend the length ofthe Kreher Park. Lateral trenches will be 
installed to dissect the former coal tar dump area and the former open sewer area. 

3. Recovered fluids will be treated on site prior to discharge to the sanitary or storm 
sewer. This will rec|uire installation ofa treatment system at Kreher Park (i.e. 
new oil water separator, and air stripper for increased volume). Discharge to the 
sanitary sewer system will require approval from the City wastewater treatment 
plant, and discharge to a storm sewer will require a WPDES permit, 

4. Site restoration will include installation of new asphalt pavement over the marina 
parking lot and a low permeability soil cap over the former coal tar dump area to 
prevent potenfial exposure to subsurface contamination and minimize infiltration. 
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(jroundwater extraction at Kreher Park will require installation of an on-site treatment 
system that will require operation for an extended period of time. Long-term 
groundwater monitoring will be required to evaluate natural attenuation and institutional 
controls will also be implemented as part of this option. For the puipose of evaluating 
groundwater extraction at Kreher Park, a pumping rate of 50 gallons per minute was 
used. This flow rate will exceed the estimated annual recharge rate and induce an inward 
hydraulic gradient at Kreher Park. 

REMEDIAL ALTERNATIVES FOR SEDIMENT 

Alternative SED-1 - No Action 

The no-action altemative was retained as a baseline against which other technologies are 
compared. The no-action altemative assumes no cleanup or long-term monitoring, and is 
not expected to meet the RAOs. No action requires no plaiming, maintenance, or 
monitoring. Under this altemative, it is anticipated that natural mechanisms, such as 
dispersion, biodegradafion, etc., would eventually reduce concentrations of VOC and 
PAH and NAPL; however, no monitoring would be performed to determine if these 
mechanisms are indeed taking place, nor would any method of evaluating potential risk to 
human health and the environment be enacted. 

Alternative SED-2 - Sediment Containment within a Confined Disposal Facility 

Altemative SED-2 would consist of sediment removal followed by disposal and 
containment within a CDF combined with institutional controls and monitored natural 
recovery. This altemative consists ofthe following components: 

1) Determine the area of sediment containing significant wood debris and NAPL 
material to be covered by and contained within a CDF (currently this is estimated 
to be about seven acres of lake bed); 

2) Construct CDF around pre-determined sediment area as well as upland portions of 
the Site that are impacted by wood material mixed with coal tar wastes; 

3) Remove sediment containing concentrafions of PAH greater than 9.5 ug tPAH/g 
dwt at 0.415% OC located outside the CDF footprint and place within CDF area; 

4) Place iiny other impacted soils from upland areas into CDF; and 
5) Monitor sediment areas outside of CDF where concentrations of PAH greater than 

5.6 (ag tPAH/g dwt at 0.415% OC have been observed. 

Equipment that may be used for implementafion of this altemative includes: 

• Dredging equipment - for removing sediment from the lakebed 
o Hydraulic 
o Mechanical 

• Excav ation/constmction equipment - for constmction of portions ofthe CDF and 
dewatering basins 
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o Traditional 
o Long-stick 
o Barge equipped with crane, pile driving hammer 
o Barge equipped with crane and caniage lift for placement of stone and 

barges load<;d with blasted rock/cut limestone 
• Transportation equipment - for moving sediment from the dredge to the CDF 

o Barge 
o Piping 

• Water treatment equipment 
o Piping to lake or WWTP for treatment of water and collected fluids, 
o Water treatment system 

• Oil/^vater separator 
• Sand filtration 
• Activated carbon adsorption 

• Monitoring equipment - to evaluate effectiveness of remedy 
o Groundwater monitoring wells 
o Piezometers for water level measurements 
o Sediment sampling devices 
o Surface water sampling devices 

This altemative was described in detail in the Comparative Analysis of Altematives 
Technical Memorandum which is attached to this FS as Appendix A2. Some of that 
information is summarized again in the following sections. 

Concept 

The CDF would be designed to cover most the areas ofthe offshore sediment that are 
impacted by NAPL as well as areas with the most wood debris. Sediment with 
unacceptably elevated levels of SVOCs and VOCs, including NAPL, as well as areas in 
Kreher Park that are impacted by wood material mixed with coal tar wastes, would 
remain in place and be incorporated into the CDF. 

The CDF would be constmcted over approximately seven acres of lake bed and 13 acres 
of upland. The elevation at the lake boundary will be approximately 609' NGVD in order 
to prevent wave overtopping. This elevation was estimated using wave height analysis 
based upon a 100 year return wave height and period, using 100 year still water level and 
water depth and bottom slope. This elevation will be confirmed during Remedial design. 
The top ofthe CDF would be fairly level, although there would be a provision for 
drainage and "blending" wirh upland topography. 

Site Specific Elements of A CDF Design 

There are several site-specific factors that will be considered during Remedial Design. 
These include the physical characteristics ofthe Site as well as the results ofthe 
Treatability Studies that were conducted in support ofthe FS. 
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Site Characteristics 

Based upon core logs the stratigraphy ofthe offshore area that will be the focus of 
remedial efforts consists of: 

1. contaminated wood layer 
2. sand layer: Miller Creek beach deposit 
3. silt layer: Miller Creek silt deposit 
4. clay layer: Miller Creek clay deposit 
5. sand layer: Copper Falls formation. 

1 he wood layer is generally thicker near shore and therefore would be confined within 
the CDF footprint. Covering areas ofthe sediment where there is the most wood debris 
significantly reduces the amount of wood debris that will require removal, handling and 
disposing. Although the wood and sediment that would be underlying the CDF have 
different consolidation properties, based upon the Multiphase Testing, this characteristic 
would not materially affect long term consolidation behavior ofthe CDF cap. 

Since NAPL was observed in the wood layer and in the Miller Creek sand and silt layers, 
the potential for NAPL mobility within the CDF will be considered in Remedial Design 
using the results from the Multiphase Testing. In addition, collection and removal of 
NAPL during placement of dredge materials into the CDF will be addressed during 
Remedial Design. 

The potential for transport of NAPL due to ebullition also will be evaluated during 
Remedial Design. Both the Cap Flux Test and the Multiphase Testing provided 
infonnation on this transport mechanism. 

The geotechnical capacity of Miller Creek clay layer also will have to be addressed 
during Remedial Design since it is anticipated that sheet piling will be keyed into this 
layer. More core sampling and analysis along the proposed wall location likely vvill be 
needed to support Remedial Design. 

In addition, since several ofthese sediment layers potentially have elevated levels of 
VOCs, including benzene, naphthalene and methylnaphthalene, control of emissions from 
these sediments also will be evaluated during Remedial Design. 

lhe CDF cap and sheet pile enclosure ofthe CDF also will include the area in Kreher 
Park. As a result groundwater flow characteristics up gradient ofthe CDF as well as the 
thickness ofthe Miller Creek clay formation will need to be considered in the design and 
placement of hydraulic controls and the sheet pile or slurry wall. 
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Implementation of Remedy 

Mobilization/Demobilization 

This includes mobilization and demobilization of all the equipment and facilities needed 
to implement this alternati^'e. This is estimated to be 5% ofthe remedial costs. 

Construction of CDF 

As previously discussed thi; CDF would be constructed over approximately seven acres 
of lake bed and 13 acres of upland. The elevation ofthe CDF at the lake boundary will 
be approximately 609' NGVD in order to prevent wave overtopping. Sealed sheet piling 
will be used to enclose the CDF and prevent contaminant migration. The method of 
sealing will be evaluated for water-side and soils areas during Remedial Design and it 
will be determined whether maintaining a lower gradient inside the containment areas is 
needed. It is expected that sheet piling will be utilized around the entire site although it is 
possible a sluny wall will be used in some upland areas, particularly where overburden is 
thin at the base ofthe bluff. A barge mounted pile driver will be used to drive pilings in 
the water. The CDF is intended to contain all ofthe sediment and groundwater in an 
essentially watertight enclosure. On the lake side ofthe wall a protective stone dike will 
be constmcted against the s;heet piling as a banier to storms and ice movement. The 
extent of this armored dike will be determined in Remedial Design. Other considerations 
included in the constmction cost estimate are placement and disposal ofthe hydrocarbon 
booms to collect NAPL that may be released during dredging and placement activities. 
This might include booms around the dredge where NAPL potentially may be released 
during dredging. Booms also will be deployed in CDF water areas until final capping 
activities are started. 

Sediment Removal 

Sediment removal under this altemative is less complex because a design objective for 
the CDF is that it will cover most ofthe areas that contain the majority ofthe wood debris 
and NAPL. This will avoid the need for substantial debris removal and with it the 
potenfial for release of VOCl̂ s and NAPL. Removal of sediment outside ofthe footprint 
ofthe CDF under this altemative likely will be accomplished with a hydraulic dredge. 
Although this will result in a need to treat more dredge water, hydraulic dredging will 
minimize volatilization and resuspension. Some modem hydraulic dredges should be able 
to achieve 20% solids content (v/v) with careful control when dredging in areas that are 
relafively debris-free. 

Under this altemative, volatilization associated with dredging and dredge material 
dewatering may be an issue, but it is expected to be less than for Altematives SED-3, 
SED-4 and SED-5 since the: areas that will be dredged have relatively low levels of 
contaminants. 
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Areas outside ofthe footprint ofthe CDF with concentrations of total PAHs greater than 
the sediment PRG of 9.5 ug tPAH/g dwt at 0.415% OC will be dredged and pumped 
directly to the CDF. Under this scenario approximately 74,000 CY of sediment 
exceeding the PRG would be dredged from the approximately nine acre area outside of 
the CDF and disposed in the CDF. After dredging is completed, six inches of clean 
sediment would be placed on areas that are dredged. This would help in covering any 
dredging residuals as well as providing a better habitat for recruitment of benthic 
macroinvertebrates and for spawning offish. 

Performance Obiectives for Dredeine Residuals and Dredsing-Related Resuspension 

During Remedial Design dredging performance objectives will be developed for 
allowable rates of sediment resuspension during dredging based upon water quality 
standards that are protective of ecological receptors. These will be used f̂ r operational 
control of dredging. Typically, performance objectives for resuspension are two or three-
tiered and specify how dredging operations need to be modified if the action levels are 
exceeded. 

Dredging performance objectives also will specify goals for residual concentrations of 
contaminants in surface sediments for areas that have been dredged below the sediment 
PRG of 9.5 |ag tPAH/g dwt at 0.415% OC. These performance objecfives would specify 
whether re-dredging is necessary. 

Volatilization and Odor Control 

While volatilization is expected to be considerably less than for full scale dredging 
(Altemative SED-4), dry excavation (Altemative SED-5) or even Altemative SED-3, if 
volatiles are released, they may disperse beyond the immediate vicinity of dredging 
operations, within the CDF water areas and onshore treatment operations, depending 
upon ambient weather conditions. With the proximity of a relafively large population in 
Ashland, this presents the real possibility of unacceptable exposure unless engineering 
controls are designed. 

Controls for minimization of volatile releases are available for onshore operations; 
however, volatilization control for operations on the water would have to be investigated 
further during a pilot scale project, since tenting over working dredges on the water is 
difficult and would add complexity to maintaining efficient dredge production rates. 
Engineering controls for volatilization are discussed at greater length under the 
Altemative SED-4 described below. 

Silt Curtains and Hydrocarbon Booms 

I^ngineering controls for minimizing release and dispersal of dissolved or free phase 
contaminants to water beyond the Site while dredging are well developed and would 
likely consist of redundant turbidity baniers and booms. These turbidity baniers may be 
sunounded by modular wave dampening barriers ifnecessary. Temporary sheet piling 
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will also be considered if redundant turbidity baniers and booms are not effective. This 
aspect of a dredging remedy can also be evaluated and optimized though a pilot scale 
project. 

Again, this altemative will minimize the release and dispersal of dissolved or free phase 
contaminants to water beyond the Site since the CDF will cover the areas that have the 
highest levels of VOCs anc NAPL. 

Containment Structures 

All altematives assume that a barrier will be installed between the upland areas in Kreher 
Park and the bay to prevent any recontamination of bay sediments. The need for a banier 
wall in the bay to prevent dispersion of resuspended sediments and dissolved 
contaminants from beyond the immediate site of dredging or excavation will be evaluated 
during pre-design pilot testing. 

Sediment Dewaterins 

Prior to dewatering, the dredge material will be processed to separate wood from 
sediment. This can be achieved through processes that separate sediment by screening, 
gravity settling, and floatation. Screening would likely take place on the dredge if the 
material is mechanically dredged and hydraulically transported to the CDF. No other 
dewatering will be needed except for dredge dewatering ofthe debris stockpile in the 
barge before placing debris in the dumpster for disposal. Dredging ofthe area outside the 
CDF will allow the sequential filling of several cells within the CDF while allowing the 
other cells to settle the suspended solids. From this settling area, the excess water will be 
drawn off for treatment and discharge back to the lake. Any NAPL that floats in the cells 
will be skimmed from the surface, run through an oil/water separator and contained for 
off-site disposal. Evaluation ofthese operations will be further detailed in Remedial 
Design and may require additional treatability testing. 

Wastewater Treatment 

Water treatment potentially would include addition of polymers and alum to help settle 
fine particles in the CDF. Testing will be needed to determine solids settling rates, and if 
necessary, the effects chemical aides have on consolidation. Water would be pumped off 
at a rate approximately equal to the sediment placement into the CDF within certain 
design limits for head differential across the sheet pile wall. The system would include 
pumping the clear water near the surface ofthe CDF to a bag or sand filter or other 
cartridge filters, an oil/water separator and through an activated carbon filter bed. The 
treated water meeting the substantive requirements of an NPDES permit would be 
discharged to Lake Superior or to the WWTP. The cost for water treatment also includes 
operating a skimmer in the CDF to control any floating NAPL. 

As an ahemative to direct placement of sediments in the CDF using hydraulic dredging, 
hydraulic transportation from mechanically dredged sediments also may be considered. 
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1 his would include a screen on a hopper at the dredge that would discharge to a high 
solids slurry pump. Make-up water that is pumped from CDF after settling would be 
mixed with the sediments to a 15%-20% solids level and hydraulically conveyed in a pipe 
through a discharge nozzle into the CDF. This nozzle could be a tremy type design to 
minimize velocity at the discharge and also minimize suspension of fines in the CDF 
vvater. Use of a tremy also would allow more controlled placement and help reduce water 
settlement treatment in the CDF and may also help with preventing segregation ofthe 
dredged sediment placement and thus facilitate consistent consolidation. A cumulative 
estimated flow of about 40 million gallons will be re-circulated to the dredge using only 
settlement and polymer treatment in the CDF prior to pumping back to the dredge. A 
total of approximately 17 million gallons of wastewater resulting from sediment 
dewatering and the recirculation system will get fully treated and discharged to the lake 
or >\'WTP. The treated water will meet the substantive requirements of an NPDES 
permit. 

Ancillary Solid Wastes 

Waste such as personal protective equipment (PPE), constmction debris and other types 
of solid wastes generated during the conduct of remedial activities can be disposed at a 
local solid waste landfill. The quantity generated will depend on the remedial altemative. 
PPE will be evaluated and handled in accordance with EPA guidance document to handle 
investigation derived waste (EPA 2007). 

CDF Closure 

Closure ofthe CDF after all dredging is complete will include constmction ofa CDF cap 
over the entire contained area. The CDF cap will meet Chapter NR 504.07, WAC design 
and constmction specifications. Cap constmction will include placing a one to two-foot 
sand cap on the dredged sediments to begin the consolidation process as well as provide a 
support layer over the water area. According to the Multiphase Testing results, this 
consolidation will allow the release ofthe pore water and gas from ebullition to rise to the 
surface without any significant transport ofthe contaminants. Multiphase Testing 
predicts that should NAPL be present, it will not be mobilized. 

The cap will be placed in one-half to one foot lifts to facilitate even consolidation. After 
sufficient consolidation, additional sand will be placed in areas that are lower due to 
differential settlement. Settlement characteristics will be fiarther evaluated during 
Remedial Design and placement techniques, such as the use of a tremy, will be 
considered to optimize even settlement. A sand drainage layer is part ofthe initial sand 
support layer, followed by a two foot compacted clay layer underlying a 40 mil HDPE 
liner. Drainage wells or wicks will be used to facilitate removal of water produced from 
additional consolidation in the drainage layer below the HDPE liner. This lower drainage 
layer will be sloped to allow removal of any gas accumulation and vented at the drainage 
wells and will be ftirther evaluated in design. Another geotexfile drainage layer or 1 x 10" 
^ cm/sec hydraulic conductivity sandy soil will be added above the HDPE liner to collect 
the storm water seepage. A two and one half-foot compacted layer additional foot of fill 
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(sand) of local soils for a drainage and plant roofing will be placed on top ofthe HDPE 
liner with an overlying layer 0.5 ft top soil that vvill be seeded for grass or planted with 
shmbs. 

Long term performance and consolidation ofthe cap has been evaluated in the DECON 
Modeling and bench testinjj conducted during the Multiphase Testing and these results 
will be considered during FLemedial Design. Drainage wells will be used to monitor 
moisture levels and used for removal of any additional water infiltration should this occur 
above acceptable levels ov(?r the long term. Since consolidation times ofthe sediments in 
the CDF are predicted to be; rapid by the DELCON model, consolidation pore water 
infiltration should be minimal within the CDF. 

On the land side of this cap in Kreher Park, the cap will be designed to meet the same 
requirements of Chapter NR 504.07, WAC and will be vegetated or paved on top. Up 
gradient groundwater will be passively diverted around the CDF through use of drainage 
tiles and/or the use ofthe existing hydraulic control system for the Filled Ravine. A 
means to discharge water to storm drainage systems would be a part ofthe hydraulic 
control plan for the CDF. The CDF cap will also include plantings to enhance 
evapotranspiration and absorb drainage from the hillside and a drainage layer. This 
should minimize the volume of run-off water that needs to be collected. 

Any plantings on the cap will comply with the revegetation requirements specified in the 
Chapter NR 504.07, WAC criteria unless otherwise approved by WDNR. 

Monitorins 

The magnitude and nature of monitoring will include the following: 

baseline monitoring; 
implementation monitoring; 
verification monitoring; 
operation and maintenance monitoring; and 
long-term monitoring to verify achievement of PRGs. 

As part ofthe Remedial Action Plan, the following monitoring programs would be 
developed. 

Baseline Monitoring 

The database of information from all Site studies will be reviewed to ascertain whether an 
adequate statistical database is available to provide the basis for determining whether 
performance criteria are achieved. Based upon this review additional baseline sampling 
may be necessary. 
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Implementation Monitoring 

Monitoring during implementation ofthe remedy will be conducted to ensure that 
remediation is being conducted in accordance with the Remedial Action Plan and that all 
project design specifications including performance ofthe contractor and environmental 
controls are met. 

Verification Monitoring 

Of particular importance to removal altematives, verificafion monitoring determines 
whether performance criteria established for environmental media cleanup levels are rnet. 
This will be especially important for those areas outside the dredge perimeter which will 
be monitored to evaluate natural recovery. 

Operations and Maintenance Monitoring 

An operations and maintenance monitoring plan will be developed as part ofthe Long 
Term Monitoring Plan and will include several aspects of CDF performance including: 

a. Contaminant transport from the CDF; 
b. Verification of hydraulic control; and 
c. Physical integrity of CDF. 

Long-term Monitoring 

Long-term monitoring is primarily focused on verifying the continuing achievement of 
PRGs. It is of particular importance if any PRG is to be met through natural recovery 
mechanisms. Contingency plans will be implemented in instances where expected results 
of remediation, PRGs, are not met. 

Alternative SED-3 - Subaqueous Capping 

Altemative SElD-3 would consist of sediment and wood debris removal, subaqueous 
capping, dewatering, consolidation, and off-site disposal with or without on-site 
treatment, combined with MNR. The shallow nature of near shore portions ofthe Site 
requires that some dredging be completed prior to capping so that the cap remains 
subaqueous and doesn't interfere with navigafion or recreational boating. In addition, 
because ofthe location, the cap would have to be armored to resist erosion from waves or 
ice damage. A four foot depth was selected as a conceptual basis for costing because the 
requirements of cap design, i.e., prevenfion of contaminant transport and armouring to 
prevent ice damage, would likely require a cap of four feet thickness. The actual cap 
depth will be evaluated during Remedial Design and the dredge depth adjusted 
accordingly. 

Appendix N-2 
Page 39 of 65 



Altemative SED-3A: Mechanical Dredging and Capping, No Decontamination of 
Sediment 
Altemative SED-3B: Mechanical Dredging and Capping, Thermal Treatment of 
Sediment 
Altemative SED-3C: Hydnaulic Dredging and Capping. No Decontamination of Sediment 
Altemative SED-3D: Hydraulic Dredging and Capping. Thermal Treatment of Sediment 

This altemative consists ofthe following components: 

1) Determine the area of sediment containing significant wood debris and free-phase 
material with concentrations of PAH greater than 9.5 ug tPAH/g dwt at 0.415% 
OC; 

2) Remove all wood debris, free product and approximately the top four feet of 
sediment in these areas using one or more ofthe following means from barge-
based or land-based platforms: 

a. hydraulic dredging; 
b. mechanical dredging; and/or 
c. excavation. 

3) In areas where PAH levels do not exceed 9.5 ug tPAH/g dwt at 0.415% OC at 
depths greater than approximately six feet, all sediment exceeding 9.5 ug tPAH/g 
dwt at 0.415% OC will be removed. 

4) Dewater dredged sediment on site using a settling pond and mechanical 
separation followed by on-site treatment of sediment and liquid or off-site 
disposal of untreated sediment; 

a. If sediment is treated using thermal desorption or incineration it would be 
sent for off-site disposal at a solid waste or other landfill after treatment; 

b. If sediment is not treated on site but only stabilized, it would be sent to a 
NR 500 pennitted landfill for off-site disposal; 

c. Wastewater would be treated using flocculation, clarification, sand 
flltering, and carbon filtering and discharged to the Ashland WWTP. 
Altematively it could be discharged directly to Lake Superior if it met 
DNR surface; water criteria; 

5) Constmct subaqueous armored cap over dredged area; and 
6) Monitor sediment areas outside of cap where concentrations of PAH greater than 

5.6 Jig tPAH/g dwt at 0.415% OC have been observed. 

Subaqueous capping would make use ofa variety of materials, including some that would 
be reactive with site contaminants to contain contaminants in situ, e.g. organo-clays or 
activated carbon. A properly designed cap would significantly decrease contaminant 
mobility and isolate the contaminants from the overlying water column, thus preventing 
exposure to ecological receiptors or humans by covering the sediment. 

Equipment that may be used for implementation of this altemative includes: 

• Dredging equipment - for removing sediment from the lakebed 
o Hydraulic 
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o Mechanical 
o Excavation equipment (long stick excavators) 

• Excavation equipment - for constmction of dewatering basins 
o Traditional 

• Transportation equipment - for dredging and moving sediment from the dredge to 
the dewatering basins 

o Barge 
o Piping 

• Dewatering equipment - for removing water from sediment prior to treatment or 
disposal 

o Settling ponds 
o Mechanical dewatering equipment 

• Treatment equipment 
o LTTD 
o HTTD 
o Incinerator 
o Water treatment system 

• Flocculation 
• Clarification 
• Sand filtration 
• Carbon filtration 
• Oil/water separator 

o Solidification 
• Disposal equipment 

o Piping to lake or WWTP for treated water 
o Transport to disposal location 

• Rail 
• Tmck 
• Barge 

• Monitoring equipment - to evaluate effectiveness of remedy 
o Groundwater monitoring wells 
o Piezometers for water level measurements 
o Sediment sampling equipment 
o Surface water sampling equipment 

Concept 

The subaqueous capping altemative was selected for consideration because 
implementation of this altemative would meet the RAOs through capping of sediment 
that poses potential risk to human health and the environment. The cap would be 
designed to prevent access to impacted sediment with concentrations greater than 9.5 ug 
tPAH/g dwt at 0.415% OC, as well as minimize migrafion of VOCs, SVOCs and NAPL 
from within the sediment to surface water and unimpacted areas. 

As previously stated, approximately four feet of wood debris and sediment would be 
removed from the cap area prior to constmcfing the cap in order that the finished project 
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depths approximate existing bathymetry. Sediment removal under this altemative would 
be conducted with excavators, mechanical dredges and/or hydraulic dredges. In some 
near shore areas, caissons could be constructed to enable dewatering near shore areas, 
which would allow use of shore-based excavators to remove sediment. The efficacy of 
this latter approach could be determined during a pilot scale project. 

Engineering controls would need to be implemented to minimize volatilization of VOCs 
during dredging. This can best be evaluated during a pilot scale project. During 
dredging operations, turbidity curtains and floating hydrocarbon booms or sheet piling, if 
necessary, would be deploved to minimize dispersal of suspended sediments, dissolved 
constituents in water or floating free phase. 

The subaqueous cap would be constmcted over approximately seven and one-half acres 
of lake bed. Following construction, there would be no restrictions on usage ofthe 
capped area. Areas outside the cap area that are dredged would be covered with six 
inches of clean sediment to encourage recruitment of benthic organisms. 

Site-specific Elements ofa Subaqueous Cap Design 

There are several site-specific factors that will be considered during Remedial Design. 
These include the physical characteristics ofthe Site as well as the results ofthe 
Treatability Studies that were conducted in support ofthe FS. 

Site Characteristics 

The site sediment characteristics were described in the Cap Flux Testing report in the FS. 
The substrate in the Site area includes layers of contaminated wood, sand and silt. The 
wood layer that is generallv located near the sediment surface would be a large 
percentage ofthe top four feet of dredged material in this area. The wood layer is thicker 
near shore and thinner further offshore. Sand and silt layers would comprise the 
sediment types below and mixed with this wood layer. 

Since NAPL was observed in the wood layer and in the Miller Creek sand and silt layers, 
the potential for NAPL mobility within the subaqueous cap will be considered in design 
using the results from the Multiphase Testing. In addition, collection and removal of 
NAPL during placement of dredge materials into the dewatering system will be addressed 
during Remedial Design. 

The potential for transport of NAPL due to ebullition also will be evaluated during 
Remedial Design. Both the Cap Flux Test and the Multiphase Testing provided 
information on this transport mechanism. 

In addition, since the severE.l layers of sediment potentially have elevated levels of VOCs, 
including benzene, naphthalene and methylnaphthalene, control of emissions from these 
sediments also will be evaluated during Remedial Design. 
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Implementation of Remedy 

Mobilization/Demobilization 

This includes mobilization and demobilization of all the equipment and facilities needed 
to implement this altemative. This is estimated to be 5% ofthe remedial costs. 
Containment Structures 

All altematives assume that a barrier will be installed between the upland areas in Kreher 
Park and the bay to prevent any recontamination of bay sediments. The need for a banier 
wall in the bay to prevent dispersion of resuspended sediments and dissolved 
contaminants from beyond the immediate site of dredging or excavation will be evaluated 
during pre-design pilot testing. 

Sediment Removal 

Under this altemative, sediment overlying areas with large quantities of wood debris and 
areas containing NAPL would be dredged to a depth of approximately four feet. In some 
areas dredging will go deeper if it is judged more cost efficacious to dredge the extra 
depth rather than cap. This will be determined as part of Remedial Design based upon 
verification sampling. 

Sediment removal under this altemafive would be conducted with excavators, mechanical 
dredges and hydraulic dredges. Excavators and/or mechanical dredges would be used to 
remove debris from the targeted areas. In some places near shore caissons could be 
constmcted to enable dewatering, which would allow use of shore-based excavators to 
remove sediment. The efficacy of this latter approach will be determined during a pilot 
scale project. 

After removal of debris, hydraulic dredges would be employed to dredge sediments 
above the PRG. The dredge slurry will be pumped to an onshore dewatering and 
treatment facility. Engineering controls likely will need to be implemented to minimize 
volatilization of VOCs during dredging. Engineering controls for dredging are discussed 
at greater length in Sections below. The potential for volatilization can best be evaluated 
during a pilot scale project. 

Performance objectives for dredge residuals and resuspension and control of 
volatilization imd odor would be as discussed for Altemative SED-2. 

Sediment Dewatering 

Dewatering includes screening operations to remove large wood debris and operation of 
the plate and frame filter presses for dewatering (in the case of hydraulic dredging) prior 
to final sediment treatment. Also included in this altemative is about a four acre pond 
system and stockpile area built at Kreher Park area with a lined earthen dike. Volumes of 
dredged sediment slurries are estimated to be 13,000,000 gallons for mechanical dredging 
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and 70,000,000 gallons for hydraulic dredging. No VOC controls were included in costs 
in the FS. However, based upon the results ofthe treatability studies they may be needed 
due to the naphthalene and benzene emissions. 

Wastewater Treatment 

Water treatment includes sand filtration, oil/water separators, carbon filtration and related 
testing for discharge. Discharge will be to the Lake Superior or City of Ashland WWTP. 
Quantities range from about 7,790.000 gallons under mechanical dredging options to 
70,000,000 gallons for hydraulic dredging. Costs for this are included in the sediment 
treatment category discussed in the next section. Most ofthe systems are closed and 
should have minimal impact on air emissions or have emission controls. 

Sediment Treatment 

Sediment treatment include;s either stabilization for direct disposal at a ch. NR 500 
permitted landfill, or altematively thermal treatment to destroy the organics before 
landfilling. Both processes have the potential to create some emissions. However, this 
potential is much lower during dewatering operations unless there is an upset in the 
operations. The sediment treatment volumes are the same for all mechanical and 
hydraulic dredging options since they would all achieve the same dewatered feed volume 
of approximately 38,000 cy. The volume and weight after treatment is higher for 
stabilization since the proc<;ss would add 10% more weight. Weight is estimated at 
58,000 tons. On the other hand, thermal treatment would reduce the water weight and not 
require stabilization. This process would generate approximately 37,000 tons for 
disposal, including 5% moisture added to control dust and facilitate handling. HTTD was 
assumed to be the most cost effective thermal method and is the basis for the cost 
estimates. However additional design testing would be needed to evaluate this choice. 

The major differences in cost are due to water treatment costs for hydraulic dredging and 
difference in stabilization versus thermal treatment costs. 

Sediment Disposal 

The disposal process will include the loading of sediment following drying and 
treatment/stabilization at the Site, and transportation to a commercial/industrial landfill or 
NR 500 permitted landfill. Several scenarios were evaluated for this option, assuming a 
sediment quantity of 78,000 cy based upon the sediment PRG. These scenarios were 
discussed in the CAATM. For purposes of cost estimation it is assumed one cubic yard 
of sediment will weigh 1.5 tons. 

Other Disposal Alternatives 

As previously discussed, NSPW also may initiate siting ofa ch. NR 500, WAC landfill in 
the Ashland area for solid materials removed from the Lakefront She. This disposal 
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option is dependent on the material volume. An analysis of siting a landfill in accordance 
with ch. NR 500 WAC in the Ashland area is discussed in Appendix H ofthe FS. 

Wood Waste 

There is the potential for generating a substantial quantity of wood waste if sediments are 
removed. The wood waste ranges in size from sawdust and chips to timber. Potentially, 
the larger debris could be bumed as ftiel at the NSP Bayfield Power Plant located in 
Ashland. Some additional maintenance at the plant would be required to accommodate 
the wood debris but this is considered a viable option at this fime and will evaluated 
further during Remedial Design. 

Ancillary Solid Wastes 

Waste such as PPE, constmction debris and other types of solid wastes generated during 
the conduct oi'remedial activities can be disposed of at a local municipal landfill. This 
management method will be used in all remedial altematives. The quantity generated 
vvill depend on the remedial altemative. PPE will be evaluated and handled in accordance 
vvith EPA guidance document to handle investigation derived waste (EPA 2007). 

Construction of Subaqueous Cap 

A subaqueous cap will be designed for placement over the area that has been dredged to 
four feet but still has sediments beneath this depth exceeding the sediment PRG. 
Dredging to four feet will provide sufficient depth for placement of an armored cap while 
not decreasing the lake bottom depth. Cap material considered in this application would 
be natural sand, organoclays and/or carbon or other amendments to adsorb contaminants, 
as well as armoring to resist erosion. 

As presently conceived, the cap will consist of first installing organ clay blankets over the 
area to be capped. As an altemative, a geotexile with activated carbon or bentonite 
sandwiched between a needle point punched mat may be installed. This will require first 
placing a 6-9 inch sand layer for protection from debris and leveling the surface. After 
installing the organoclay blanket, a two and one-half foot sand cover then would be 
placed over the area to be capped using a spreader barge, clam shell dredge or excavator 
on a barge. The sand cover would be added in 6-12" lifts to allow for consolidation of 
the underlying sediments to account for differenfial settlement. The sand cap would 
provide containment and allow the sediments to gain strength and stabiUty with the 
consolidation from the cap load. In areas where the water is less than six feet deep 
amioring using gravel, cobble or stone rip rap would be added for wave and ice 
protection depending upon the water depth and anticipated erosion forces. A post 
capping bathymetric survey would be conducted to assure proper coverage and as a 
baseline for ftjture measurements. 
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Monitoring 

Monitoring options for this altemative would be the same as those described above, with 
the exception that the monitoring plan would be geared toward monitoring the 
effectiveness of a subaqueous cap rather than a CDF. 

Alternative SED- 4: Removal (Dredging) 

Altemative SED-4 would consist of removal, dewatering. consolidation, and off-site 
disposal with or without on-site treatment, combined with MNR. Under this altemative, 
the greatest amount of sediment would be removed, treated and disposed. 

Altemative SED-4A: Mechanical Dredging, No Decontamination of Sediment 
Altemative SED-4B: Mechanical Dredging, Thermal Treatment of Sediment 
Altemative SED-4C: Hydraulic Dredging, No Decontamination of Sediment 
Altemative SED-4D: Hydraulic Dredging, Thermal Treatment of Sediment 

This altemative consists ofthe following components: 

1) Determine sediment with concentrations of PAH greater than 9.5 ug tPAH/g dwt 
at 0.415% OC; 

2) Remove these sediments using one or more of the following means from barge-
based or land-based platforms: 

a. hydraulic dredging; 
b. mechanical dredging; and/or 
c. excavation. 

3) Dewater dredged sediment on site using a settling pond and mechanical 
separation followed by on-site treatment of sediment and liquid and/or off-site 
disposal of untreated sediment; 

a. If sediment i s treated using thermal desorption or incineration it would be 
sent for off-site disposal at a solid waste or other landfill after treatment; 

b. If sediment i s not treated on site but only stabilized, it would be sent to a 
NR 500 pennitted landfill for off-site disposal; 

c. Wastewater will be treated using flocculation, clarification, sand filtering, 
and carbon filtering and discharged to the Ashland WWTP. Altematively 
it could be discharged directly to Lake Superior if it met DNR surface 
water criteria; 

4) Monitor sediment areas outside of cap where concentrations of PAH greater than 
5.6 ^g tPAH/g dwt at 0.415% OC have been observed. 

Equipment that may be used for implementation of this altemative includes: 

• Dredging equipment - for removing sediment from the lakebed ' 
o Hydraulic 
o Mechanical 
o Excavation e;quipment (long stick excavators) 
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• Excavation equipment - for constmction of dewatering basins 
o Traditional 

• Transportation equipment - for dredging and moving sediment from the dredge to 
the dewatering basins 

o Barge 
o Piping 

• Dewatering equipment - for removing water from sediment prior to treatment or 
disposal 

o Settling ponds 
o Mechanical dewatering equipment 

• Treatment equipment 
o LTTD 
o HTTD 
o Incinerator 
o Water treatment system 

• Flocculation 
• Clarification 
• Sand filtration 
• Carbon filtration 
• Oil/water separator 

o Solidification 
• Disposal equipment 

o Piping to lake or WWTP for treated water 
o Transport to disposal location 

• Rail 
• Tmck 
• Barge 

• Monitoring equipment - to evaluate effectiveness of remedy 
o Groundwater monitoring wells 
o Piezometers for water level measurements 
o Sediment sampling equipment 
o Surface water sampling equipment 

Concept 

L'nder this altemative, sediments greater than 9.5 ug tPAH/g dwt at 0.415% OC would be 
removed regardless of depth. In some areas, sediments as deep as ten feet would be 
removed. Sediment removal under this altemative would be conducted v̂ 'ith excavators, 
mechanical dredges and hydraulic dredges. In some near shore areas, caissons could be 
constmcted to enable dewatering near shore areas, which would allow use of shore-based 
excavators to remove sediment. The efficacy of this latter approach could be determined 
during a pilot scale project. 

Engineering controls would need to be implemented to minimize volatilization of VOCs 
during dredging. This can best be evaluated during a pilot scale project. During 
dredging operations, turbidity curtains and floating hydrocarbon booms or sheet piling, if 
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necessary based on the results ofa potential pilot study that would be conducted during 
pre-design phase, would be deployed to minimize dispersal of suspended sediments or 
floating free phase. Site restoration would include placing six inches of clean sediment 
on areas that have been dredged. 

Removal is technically feas ible for the Site, although several issues would have to be 
addressed in the design ofa dredging altemative, including control ofthe release of free-
phase product and dispersal and volatilization of VOCs during dredging activities, as well 
as management of dredging residuals and handling ofa substantial amount of wood 
debris. Some aspects ofthe; Site are more disposed to the use of mechanical dredges or 
excavators (e.g., debris rerrioval), while other aspects favor hydraulic dredges, (e.g., 
capture of free phase and minimization of volafilizafion). 

Implementation of Remedy 

Mobilization/Demobilization 

This includes mobilization and demobilization of all the equipment and facilities needed 
to implement this altemative. This is estimated to be 5% ofthe remedial costs. 

Containment Structures 

All altematives assume that a banier will be installed between the upland areas in Kreher 
Park and the bay to prevent any recontamination of bay sediments. The need for a barrier 
wall in the bay to prevent dispersion of resuspended sediments and dissolved 
contaminants from beyond the immediate site of dredging or excavation will be evaluated 
during pre-design pilot testing. 

Sediment Removal 

Under this altemative, sediments greater than 9.5 ug tPAH/g dwt at 0.415% OC would be 
removed regardless of depth. In some areas, sediments as deep as ten feet would be 
removed. The removal altemative would likely feature all three removal technologies, 
use of mechanical dredging and/or excavation to remove debris and hydraulic dredging 
once a sufficient amount of debris is removed. Debris close to shore might also be 
removed by long-armed excavators operating from shore or even from temporary piers 
made from modularized barges. To minimize volatilization of VOCs and SVOCs and 
dispersion of free phase, th<; dredging operation would likely employ modular pontoon 
barges or scows that are configured in such a manner that turbidity "skirts" can be placed 
around them. Debris removal and dredging will take place in the "hole" made by the 
anangement of pontoons or scows. Various equipment including boom cranes, ladder 
cranes, hydraulic heads or excavators would operate off of these platforms depending 
upon their effectiveness. In areas where the presence of debris doesn't interfere with 
hydraulic dredging, hydraulic pumps on excavators might be used. The scows or 
pontoon barges would be moved around using either a tug or wires connected to the 
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shore. Anchor spuds could not be used in the free phase areas as they may disturb the 
sediments and release free phase and buried contaminants. 

Once dredged or excavated, debris and the sediment/debris mixture can be passed 
tlirough "grizzlies" to separate out large wood into hoppers or scows with mud locks. 
Water can be added to the sediment and moved hydraulically to dewatering and treatment 
areas. 

Under this altemative, engineering controls would need to be implemented to minimize 
volatilization of VOCs during dredging. Approaches to control volatilization are 
discussed further below. 'The need for and design of engineering controls for 
V olatilization would need to be evaluated during a pilot scale project. During dredging 
operations, turbidity curtains and floating hydrocarbon booms would be deployed to 
minimize dispersal of suspended sediments or floating free phase. Ifnecessary, based on 
the results ofa potential pilot study during pre-design, sheet piling would be deployed to 
control dispersal of suspended sediments, dissolved constituents or floating free phase. 
However, the water within the containment wall will not be released into the outer bay 
until the testing of water within the containment wall shows that the water is safe to be 
released into the rest ofthe bay. Therefore, the engineered baniers containing water will 
have to be maintained during the period the water does not meet the release criteria. This 
may result in signiflcant delay for removal ofthe banier wall and completion ofthe 
remedy. 

Performance objectives for dredge residuals and resuspension and control of 
volatilization and odor would be as discussed for Altemative SED-2. The potential for 
unacceptable volatilization is substantially greater for this altemative since more areas 
where levels of NAPL and volatile VOCs are greater would be dredged. Based upon the 
results ofthe Air Emissions Treatability Study volatiles are expected to disperse beyond 
the immediate vicinity of dredging operations and onshore treatment operations, 
depending upon ambient weather conditions. With the proximity ofa relatively large 
population in Ashland, this presents the real possibility of unacceptable exposure unless 
volatiles can be controlled. Controls for minimization of volatile releases are available 
for onshore operations; however, volatilization control for operations on the water would 
likely have to be investigated ftirther during a pilot scale project during pre-design, since 
tenting over working dredges on the water is difficult and would add complexity to 
maintaining efficient dredge production rates. Beyond controls that can be employed by 
the dredge operator to minimize exposure of sediment to air there is little precedent for 
implementing engineering controls for volatilization at the dredge platform. Dredging 
areas vvith a high potential for release of volatiles during cooler periods ofthe year or 
when winds are predominanfly offshore also may help minimize transport of volatiles to 
residential areas. However, it is likely that dredging will be shut down in the colder 
months ofthe year and wind directions in the Ashland area are variable and sometimes 
unpredictable. 

After dredging is completed, six inches of clean sediment would be placed on areas that 
are dredged. This would help in covering any dredging residuals as well as providing 
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stabilization ofthe lakebed, a better habitat for recruitment of benthic macroinvertebrates, 
and for spawning offish. In addition, because this altemative would result in substantial 
changes to the bathymetry ofthe near shore waters at the Site, approximately 30,000 cy 
of clean flll will have to be placed in the near shore areas to partially restore pre-dredge 
bathymetry. 

Sediment Dewatering 

Dewatering is similar to Altemative SED-3 and includes screening to remove large wood 
debris and operation of plate and frame filter presses for dewatering (if hydraulic 
dredging is used) prior to final sediment treatment. Also included is about a four acre 
pond system and stockpile area built on the Kreher Park area built with a lined earthen 
dike. Volumes of dredged sediment slunies are estimated at 21,900,000 gallons for 
mechanical dredging and 131,700,000 gallons for hydraulic dredging. No VOC controls 
were included in costs in the FS. However, they may be needed due to naphthalene and 
benzene emissions. Since the dredging and dewatering are greater volumes than in 
Altemative SED-3, the emissions will also last longer. 

Wastewater Treatment 

Water treatment is also similar to Altemative SED-3 and includes sand filtration, 
oil/water separators, carbon filtration and related testing for O&M and discharge. 
Discharge will be to the City of Ashland WWTP or to Lake Superior if it meets WDNR 
water quality criteria. Estimated treatment quantities range 13,400,000 gallons for 
mechanical dredging to 121,000,000 gallons for hydraulic dredging. Most ofthe systems 
are closed and should have minimal impact on air emissions. 

Sediment Treatment 

Sediment treatment is the same as for Altemative SED-3, however the volumes are 
larger. Sediment treatment includes either stabilization for disposal in a NR 500 
permitted landfill or alternatively, thermal treatment before land filling in a solid waste 
landfill. Both processes have the potential to create some emissions in handling the 
dewatered sediment feed to the stabilization or thermal treatment systems. However, 
there is likely much lower emissions associated with sediment treatment than with the 
dewatering operations unless there is an upset in the operations. The sediment treatment 
volumes are the same for all mechanical and hydraulic dredging options since they would 
all achieve the same dewatered feed volume of approximately 64,000 cy. The volume 
and weight after treatment is higher for stabilization (99,000 tons) since it would add 
10% more weight. Thermal treatment would reduce the water weight and with no added 
material would result in approximately 58,500 tons for disposal. HTTD is again assumed 
to be the most cost effective thermal method and is the basis for cost estimates for 
thermal treatment at this time. However additional design testing would be needed to 
evaluate this choice. 
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Major cost differences are due to water treatment costs for hydraulic dredging and 
difference in stabilization versus thermal treatment costs. 

Sediment Disposal 

The disposal options under this altemative are the same as for Alternative SED-3. There 
is just more sediment to dispose. 

Other Disposal Alternatives 

As previously discussed, NSPW also may initiate siting of a NR 500 pennitted landfill in 
the Ashland area for solid materials removed from the Lakefront Site. This disposal 
option is dependent on the material volume. An analysis of siting an upland NR 500 
permitted landfill in Ashland is presented in Appendix H ofthe FS. 

Wood Waste 

Under this altemative there is the potential for generating a substantial quantity of wood 
waste. The wood waste ranges in size from sawdust and chips to timber. Potentially, the 
larger debris could be bumed as fuel at the NSP Bayfield Power Plant located in Ashland. 
Some additional maintenance at the plant would be required to accommodate the wood 
debris but this is considered a viable option at this time and will evaluated further during 
remedial design. 

Ancillary Solid Wastes 

Waste such as personal protective equipment (PPE), constmction debris and other types 
of solid wastes generated during the conduct of remedial activities can be disposed of at a 
local municipal landfill. The quantity generated will depend on the remedial altemative. 
Personal protective equipment (PPE) will be evaluated and handled in accordance with 
EPA guidance document to handle investigation derived waste (EPA 2007). 

Monitoring 

Monitoring options for this altemative would be the same as those listed for Altemative 
SED-2 vvith the exception of those elements relating to CDF or cap performance. 

Alternative SED-5 - Dry Excavation 

Altemative SED-5 would consist of diverting water away from the targeted sediment area 
by constmction ofa barrier around the area to be remediated, removing standing water 
from the isolated area, continually pumping seepage from lake and groundwater to 
maintain conditions as dry as possible; and removing sediment using conventional earth 
moving technology. The remaining elements of this altemative are the same as in 
Altemative SED-4 and include, dewatering and consolidation of sediment and off-site 
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disposal with or without on-site treatment. Under this altemative, the same amount of 
sediment as in Altemative I5ED-4 would be removed, treated and disposed. 

This altemative consists ofthe following components: 

1) Determine sedimem: vvith concentrations of PAH greater than 9.5 ug tPAH/g dwt 
at 0.415% OC and cireas where significant wood debris has been deposited; 

2) A wave attenuation flotation device and sheet piling (altematively a stone 
breakwater) would be constructed in the bay along the proposed alignment at 
3,000N (approximate location); 

3) Steel sheet pile containment wall would be constructed along 2,900N, 
approximate alignment. 

4) Lake water within the containment will be removed with 2- 500 gpm, stand-alone 
pumps. Lake water pumped from within the containment will be managed/treated 
by an adsorbent liquid phase activated carbon system sized to adequately remove 
contaminants of concem. The untreated lake water will be tested to provide 
contaminant mass loading data and the carbon will be changed out and 
regenerated based upon the contaminant load. The treated effluent will be 
discharged directly to Lake Superior following laboratory testing that shows 
compliance with WDNR water quality criteria and meets substantive 
requirements ofthe NPDES permit. 

5) Variable rate discharge pumps will be used to assist with dewatering sediments. 
Wastewater obtained from sediment dewatering will be managed/treated with 
flltration ofthe solids followed by contaminant adsorption with liquid phase 
activated carbon filters. The wastewater will flow through bag or sand filters and 
will then flow into a liquid phase activated carbon system sized to remove 
contaminants of concem from the water. The wastewater will be tested to estimate 
the contaminant mass loading on the carbon, and the carbon will be changed out 
and regenerated on an as needed basis. In addition, the effluent will be tested to 
show compliance with WDNR water quality criteria, and discharged to the lake. 
Altematively, if surlace water criteria are not initially met, the water will be 
contained and re-treated, and the system will be adjusted to fially treat the water. 

6) Wood debris and sciiiment will be prepared for loading and disposal by one ofthe 
following methods: Stabilizing wet, fine grained (silt and clay) sediments with 
reagents such as Type C fly ash and/or Portland cement and excavation of wood 
debris and granular (sand and gravel) sediments on an asphalt pad to allow 
drainage of fluids by gravity flow. 

7) Sediment excavation/stabilization/dewatered will be performed with heavy 
equipment such as a crane with drag-line and/or tracked excavator and/or wheeled 
conveyor and displacement with a bull dozer. It is anticipated that all ofthe 
sediment volume will be disposed off-site or thermally treated. 

8) Monitor sediment areas outside of cap where concentrations of PAH greater than 
5.6 |ag tPAH/g dwt at 0.415% OC have been observed. 

9) Groundwater removed from the trench system that parallels the 
sheet pile wall on the land side will be treated with filtration, oil/water separation 
followed by treatment with liquid phase activated carbon. As with the other water 
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that will enter the activated carbon system, water will be treated to comply with 
WDNR water quality criteria. 

Equipment that may be used for implementation of this altemative includes: 

• Construction of wave attenuation floatation device or breakwater and lakeside 
containment wall 

o Barge equipped with crane, pile driving hammer and steel sheet piles with 
interlock seal 

o Barge equipped with crane and caniage lift for placement of stone and 
barges loaded with blasted rock/cut limestone, or barges equipped with 
crane for placement of wave attenuation device and dead-man 

o Hydrocarbon collection booms 
• Construction of landside containment wall 

o Crane, pile driving hammer and sheet piles with interlock seal 
o Hydrocarbon collection booms 

• Dewatering equipment - for removing water from bay, groundwater collection 
trench and sediment 

o Trailer mounted 500 gpm pumps 
o Variable rate (10-100 gpm) sump pumps 
o Sump pump for collecfion of drained sediment fluids from asphalt 

drainage pad 
o Mechanical dewatering equipment 

• Water treatment equipment 
o Piping to lake or WWTP for treatment of water and collected fluids 
o Water treatment system 

• Oil/water separator 
• Bag filtration 
• Activated carbon adsorption 

• Sediment excavation equipment 
o Bulldozers 
o Excavators 
o Crane equipped with drag-line to move sediment into position for 

handling and stabilization 
o Wheel mounted conveyors 

• Sediment stabilization/drainage equipment 
o Backhoes 
o Compressors 
o Tanker tmcks containing reagent 
o Asphalt drainage pad and sump 

• Disposal equipment 
o Transport to disposal location 

• Tmck 
• Monitoring equipment - to evaluate effectiveness of remedy 

o Groundwater monitoring wells 
o Piezometers for water level measurements 
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Sediment sampling equipment 
Surface water sampling equipment 

Concept 

The concept behind dry excavation is simple: remove the water that covers the sediment 
and use traditional excavation equipment to remove it. Advantages to this removal 
technology include being able to directly "observe" what is being removed, thus making 
sure all targeted sediment is removed and residuals are significantly low. Critical issues 
to overcome include maintenance of a dewatered condition, especially along the coast of 
a Great Lake and, and the need to use Low Ground Pressure (LGP) excavation equipment 
because ofthe low bearing capacity ofthe dewatered sediment. The dry excavation 
method will also increase the potential for volatilization when sediments are exposed to 
the air. Altematives for reducing the dynamic forces from lake waves include a wave 
dampening system and sheet pile containment wall. Altematives include a stone 
breakwater or a parallel sheet pile wall system or coffer dams. Worker safety is of 
paramount concem in selecting the appropriate system. 

Implementation of Remedy 

Mobilization/Demobilization 

This includes mobilization and demobilization of all the equipment and facilities needed 
to implement this altemative. This is estimated to be 5% ofthe remedial costs. 

Construction of Temporary Wave Attenuation Device or Stone Breakwater 

Wave dampening will be required to minimize dynamic forces on the containment wall. 
Two forms of wave dampening can be utilized, a temporary floating wave attenuation 
device or a permanent structure. Both forms of dampening are discussed below with the 
final selection to be determined at the Remedial Design stage. 

Temporary Wave Attenuation Device 

The partially assembled wave attenuator will be shipped to the site on flat bed trailers. 
The device will be unloaded and placed onto a work barge for assembly along the 
proposed alignment. Installation along the alignment will occur by placing concrete 
dead-men along the alignmi^nt. The exposed rebar extending from the dead-men would 
be coimected to metal shackles that are connected to a metal cable which connects to the 
metal rods on the wave attenuator. Adjustment ofthe cables length would be performed 
to maximize wave attenuation. 

During winter the wave attenuator could remain in-place or be pulled below the surface 
ofthe water to a depth that would be below the bottom ofthe ice that customarily forms 
in the bay. After ice out in the spring, the attenuator could be retuned to its initial 
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position by adjusting the cable attached to the dead-men. At the completion ofthe 
project the attenuator could be anchored to the bottom or cleaned and sold. 

Stone Breakwater 

Altematively, a stone breakwater could be constmcted. All ofthe breakwater 
constmction activities will be performed from barges. The stone will be placed by cranes 
positioned on barges. Additional barges loaded with stone will be mobilized to the 
breakwater constmction area. The bottom ofthe breakwater will consist of 6 to 12-in-
diameter cmshed rock base on which large 1 to 2 ton shot rock will be placed. The rock 
on the perimeter faces ofthe breakwater will be large stone, several feet in all dimensions 
and weigh several tons. The side slopes ofthe breakwater will be 3H:1 V, with the 
breakwaters crest extending above the top ofthe water a minimum of 5 feet. 

Containment Wall Installation 

Landside containment wall constmction will be performed by driving steel sheet piling 
that utilizes an interlock sealant to minimize seepage. The lake and landside sheet piling 
will be driven into the underlying Miller Creek formation approximately 20 feet and 5 
feet, respectively. Prior to driving the sheet piling, an exploratory trench will be 
excavated along the land wall alignment to a depth of approximately 10 feet below 
ground surface to remove obstacles or debris that would prevent the sheeting from being 
installed. 

1 he lakeside containment wall will be constmcted from a barge by driving steel sheeting 
or Pipe/AZ sheeting combined wall system. Preliminary stmctural analysis ofthe 
Pipe/AZ wall system without the use ofa stone breakwater indicates similar deflections 
to other systems with the stone breakwater in-place. This pipe pile/sheet pile wall system 
also minimizes the number of interlocks, which help in minimizing the volume of 
seepage through the wall as compared to other containment systems that were evaluated. 
The final design ofthe lakeside containment wall will be determined at the Remedial 
Design stage after geotechnical data is collected along the alignment. 

Following completion ofthe containment wall system, the water within the containment 
will be removed using trailer mounted 500 gpm pumps. The discharged water from 
initial pumping within the containment wall will be transported to the WWTP and 
processed with minimal treatment. Variable rate discharge pumps will be deployed to 
reduce the water content ofthe sediments within the containment. This v '̂ater will also be 
piped to the WWTP and processed using additional treatment. 

Excavation/stabilization/disposal of sediments 

lhe excavation ofthe wood debris will be performed with tracked mounted excavators 
and a crane equipped with a dragline and bucket. The excavated wood debris and some 
ofthe sediments that underlie the debris will be placed on the asphalt drying pad to 
allowing additional drainage of trapped fluids. The drained wood debris will be loaded 
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into tmcks for transport to the disposal facility or to the NSP Bayfleld Power Plant for 
buming. All precautions vi'ill be taken to contain the drainage of residual fluid from 
wood during loading, transportation and unloading. The trucks will be completely 
covered during transportation. Fluids collected at the drainage pad will be transferred to 
the WWTP for additional treatment before being discharged. 

The silty/clayey sediments underlying the wood deposits will be stabilized with reagents 
prior to being loaded onto trucks for disposal. The reagent(s) will be of a type that will 
help to absorb the majority ofthe remaining fluids within the silty/clayey sediments. 
Concrete Jersey baniers will be used to separate the stabilization activity from other 
acfivities. Stabilization of the sediments will be performed by using a compressor to 
transfer the reagent provided in tanker tmcks to the stabilization area. Mixing ofthe 
reagent with the sediments vvill be performed using an excavator bucket and/or 
bulldozers. The stabilized sediments will be loaded by excavator into tmcks for 
transport to the disposal facility. 

The underlying sandy granular sediments will be removed and placed on an asphalt 
drainage pad to allow additional drainage of fluids. The sandy material will be moved to 
the drainage pad using wheel mounted conveyors and/or tracked excavators and bull 
dozers. Drained sandy sediments will be loaded onto trucks for transport to a disposal 
facility. Fluids collected at the drainage pad will be transfened to the WWTP for 
additional treatment before being discharged. 

The potential for unacceptable volatilization is substantially greater for this altemative 
since areas would be exposed to the air. Although a dry excavation scenario was not 
explicitly modeled in the Air Emissions Treatability Study, volatiles are expected to 
disperse beyond the immediate vicinity of excavation and onshore treatment operations, 
depending upon ambient weather conditions. With the proximity ofa relatively large 
population in Ashland, this presents the possibility of unacceptable exposure unless 
volatiles can be controlled. 

As with other sediment alternatives, controls for minimization of volatile releases are 
available for onshore operations; however, volatilization control for near shore dry 
excavation would likely have to be investigated further during a pilot scale project during 
pre-design, since tenting over working excavators is difficult and would add complexity 
to maintaining efficient excavation/stabilization/disposal rates. Volafilization controls for 
dry excavation would be similar to those discussed for SED-4 with the excepfion of those 
controls that take place und er water. On the other hand, sunounding excavation areas 
with "tenting" may be mon; practical than surrounding dredging areas with "tenting". 
Since the project duration is anticipated to be twice that ofthe other sediment altematives 
the potential for volafilization is greater. In addition, it would preclude use ofthe Kreher 
Park for approximately two years longer than the other sediment altematives. 

After dredging is completed, six inches of clean sediment would be placed on areas that 
are dredged. This would help in covering any dredging residuals as well as providing 
stabilization ofthe lakebed, a better habitat for recruitment of benthic macroinvertebrates. 
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and for spawning offish. In addition, because this altemative would result in substantial 
changes to the bathymetry ofthe near shore waters at the Site, approximately 30,000 cy 
of clean fill will have to be placed in the near shore areas to partially restore pre-dredge 
bathymetry. 

Sediment Dewatering 

Dewatering ofthe sediment will be performed using variable rate discharge pumps that 
are placed in sumps pits located within the containment area and adjacent to the 
outemiost containment wall. Additional drainage of wood debris and sandy granular 
sediments will be provided by placing these materials on the asphalt drainage pad built at 
the Kreher Park area. Sediment dewatering and seepage through the containment wall 
are estimated at 7,000 gal/day. No emission controls were included in costs in the FS. 
However, they may be needed due to VOC emissions. The emissions will last longer due 
to the large exposed area. 

Wastewater Treatment 

Water treatment is similar to Altemative SED-3 and SED-4 and includes bag/sand 
filtration, oil/water separation, adsorption with activated carbon filter and related testing 
for O&M and discharge. Most ofthe systems are closed and should have minimal impact 
on air emissions. Discharge will be to the City of Ashland WWTP or to Lake Superior if 
it meets WDNR water quality criteria and substantive requirement of NPDES permit. 
Estimated total treatment quantity for the dredge in the dry option is 180,000,000 gallons. 
The total treatment volume is based on a project duration of 3.8 years. 

Sediment Treatment 

Sediment treatment includes stabilization and/or gravity drainage of excess fluids 
followed by disposal in a solid waste landflll. 

Sediment Disposal 

The disposal options under this altemative are the same as for Altemative SED-3. There 
is just more sediment to dispose. 

Other Disposal Alternatives 

As previously discussed, NSPW also may initiate siting of landflll per ch NR 500 
requirements in the Ashland area for solid materials removed from the Lakefront Site. 
1 his disposal option is dependent on the material volume. An analysis of siting an 
landfill per ch. NR 500 requirements in the Ashland area is presented in Appendix H of 
the FS. 
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Ancillary Solid Wastes 

Waste such as PPE, construction debris and other types of solid wastes generated during 
the conduct of remedial activities can be disposed of at a local municipal landfill. The 
quantity generated will depend on the remedial altemative. PPE will be evaluated and 
handled in accordance with EPA guidance document to handle investigation derived 
waste (EPA 2007). 

Wood Waste 

Under this altemative there is the potential for generating a substantial quantity of wood 
waste. The wood waste ranges in size from sawdust and chips to timber. Potentially, the 
larger debris could be bumed as fuel at the NSP Bayfield Power Plant located in Ashland. 
Some additional maintenance at the plant would be required to accommodate the wood 
debris but this is considered a viable option at this time and will evaluated further during 
remedial design. 

Monitoring 

Monitoring options for this altemative would be the same as those listed for Altemative 
SED-2 with the exception of those elements relating to CDF or cap performance. 

Alternative SED-6 - Hybrid Remedy (Dry Excavation Near shore/Dredging 
Offshore) 

Altemative SED-6 would consist ofa combination of features discussed in Altematives 
SED-4 and SED-5. The NAPL-contaminated sediment with the greatest amount of 
debris near shore would be excavated in the dry using shore-based excavation techniques 
and equipment. The less contaminated sediment further from shore would be removed 
using conventional mechanical or hydraulic dredging technology. 

Under this altemative the same amount of sediment would be removed and managed as 
under Altematives SED-4 and SED-5. 

Altemative SED-6A: Combination Dry Excavation/Mechanical Dredging, No 
Decontamination of Sediment 
Altemative SED-6B: Combination Dry Excavation/Mechanical Dredging, Thermal 
Treatment of Sediment 
Altemative SED-6C: Combination Dry Excavation/Hydraulic Dredging, No 
Decontamination of Sediment 
Altemative SED-6D: Combination Dry Excavation/Hydraulic Dredging, Thermal 
Treatment of Sediment 

This altemafive consists ofthe following components: 
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1) Detemnne sediment with concentrafions of PAH greater than 9.5 ug tPAH/g dwt 
at 0.415% OC. 

2) Delineation of near shore areas that contain NAPL-impacted sediments and 
substantial wood debris will be done during pre-design testing and may be refined 
during Remedial Action. This will become the boundary ofthe near shore dry 
excavation area and the offshore dredging area. For purposes of this conceptual 
plan the boundary is assumed to be approximately 200 feet from the shoreline. 

3) A wave attenuation flotation device will be installed at the outer boundary ofthe 
area to remediate (north of 2900N). Sheet piling would be constmcted along the 
boundary between the near shore area and the offshore dredging area. 

4) Lake water within the sheet pile containment would be removed with 2- 500 gpm, 
stand-alone pumps. Lake water pumped from within the containment will be 
managed/treated by an adsorbent liquid phase activated carbon system sized to 
adequately remove contaminants of concem. The untreated lake water will be 
tested to provide contaminant mass loading data and the carbon will be changed 
out and regenerated based upon the contaminant load and testing for 
contaminants. The treated effluent will be discharged directly to Lake Superior 
following laboratory testing that shows compliance with WDNR water quality 
criteria and meet the substantive requirements for NPDES permit. 

5) Variable rate discharge pumps will be used to assist with dewatering sediments. 
Wastewater obtained from sediment dewatering will be managed/treated with 
flltration ofthe solids followed by contaminant adsorption with liquid phase 
activated carbon filters. The wastewater will flow through bag or sand fllters and 
will then flow into a liquid phase activated carbon system sized to remove 
contaminants of concem from the water. The wastewater will be tested to 
estimate the contaminant mass loading on the carbon, and the carbon will be 
changed out and regenerated on an as needed basis based on testing for 
contaminants. In addition, the effluent will be tested to show compliance with 
WDNR water quality criteria, and discharged to the lake. Altematively, if surface 
water criteria are not initially met, the water will be contained and re-treated, and 
the system will be adjusted to treat the water fially. 

6) Within these containment, wood debris and sediment will be prepared for loading 
and disposal by one ofthe following methods: Stabilizing wet, fine grained (silt 
and clay) sediments with reagents such as Type C fly ash and/or Portland cement 
and excavation of wood debris and granular (sand and gravel) sediments on an 
impemieable asphalt pad to allow drainage of fluids by gravity flow. 

7) Sediment excavation/stabilization/dewatering will be performed v/ith heavy 
equipment such as a crane with drag-line and/or tracked excavator and/or wheeled 
conveyor and displacement with a bull dozer. It is anticipated that all ofthe 
sediment volume will be disposed offsite or thermally treated. 

8) Imported clean sand will be used as backfill in the area where removal of 
sediment and wood debris is performed in the dry. Heavy equipment will be used 
to place the sand. Techniques for placement ofthe sand may include: pushing the 
sand into excavation from created by removal ofthe sediment and wood debris 
and/or placing sand from long-stick excavators positioned adjacent to the sheet 
piling or the shoreline. Temporary sand berms may be constmcted to support 
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equipment used for excavation. Material from these berms may later be used for 
backfill (Figure 8-19). 

9) Sediment outside the near shore containment will be removed using barge-based 
hydraulic or mechanical dredging. Dredge material will be conveyed to shore-
based dewatering facility. 

10) Excavated and dredged sediment will be dewatered on site using a settling pond 
and mechanical separation followed by on-site treatment of sediment and liquid 
and/or off-site disposal of untreated sediment; 

11) If sediment is treated using thermal desorption or incineration it would be sent for 
off-site disposal at a solid waste or other landfill after treatment; 

12) If sediment is not treated on site but only stabilized, it would be sent to a NR 500 
permitted landfill for off-site disposal; 

13) Wastewater will be treated using flocculation, clarification, sand filtering, and 
carbon filtering and discharged to the Ashland WWTP. Altematively it could be 
discharged directly to Lake Superior if it met DNR surface water criteria and the 
substantive requirements of an NPDES permit; 

14) Groundwater remo\'ed from a trench system that parallels the 
sheet pile wall on the land side will be treated with filtration, oil/water separation 
followed by treatme;nt with liquid phase activated carbon. As with the other water 
that will enter the activated carbon system, water will be treated to comply with 
WDNR water quality criteria and discharged into the lake. 

15) Sediment areas outside of dredge area where concentrations of PAH greater than 
5.6 ^g tPAH/g dwt at 0.415% OC will be monitored. 

Equipment that may be used for implementation of this altemative includes: 

• Constmction of wave attenuation floatation device on lakeside of containment 
wall 

o Barge equipped with crane, pile driving hammer and steel sheet piles with 
interlock seal 

o Barge equipped with crane and caniage lift for placement of stone and 
barges loaded with blasted rock/cut limestone, or barges equipped with 
crane for placement of wave attenuation device and dead-man 

o Hydrocarbon collection booms 
• Constmction of landside containment wall 

o Crane, pile driving hammer and sheet piles with interlock seal 
o Hydrocarbon collection booms 

• Dewatering equipment - for removing vvater from bay, groundwater collection 
trench and sedimeni 

o Trailer mounted 500 gpm pumps 
o Variable ratt; (10-100 gpm) sump pumps 
o Sump pump for collection of drained sediment fluids from asphalt 

drainage pad 
o Mechanical dewatering equipment 

• Water treatment equipment 
o Piping to lake or WWTP for treatment of water and collected fluids 
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o Water treatment system 
• Oil/water separator 
• Bag filtration 
• Activated carbon adsorption 
• Sand Filtration 

• Sediment excavation equipment 
o Modular barges of equivalent to provide access throughout containment 

areas, ifnecessary 
o Geotechnical mats (e.g., Durabase) may be needed on crest of sand berms 

to provide support to heavy equipment 
o Bulldozers 
o Excavators 
o Crane equipped with drag-line to moVe sediment into position for 

handling and stabilization 
o Wheel mounted conveyors 

• Sediment dredging equipment 
o Hydraulic 
o Mechanical 

• Sediment stabilization/drainage equipment 
o Backhoes 
o Compressors 
o Tanker tmcks containing reagent 
o Asphalt drainage pad and sump 

• Disposal equipment 
o Transport to disposal location 

• Tmck 
• Monitoring equipment - to evaluate effectiveness of remedy 

o Groundwater monitoring wells 
o Piezometers for water level measurements 
o Sediment sampling equipment 
o Surface water sampling equipment 

Concept 

This Altemative incorporates features of both Altematives SED-4 and SED-5. Using 
conventional dredging technology, the potential for resuspension and dispersal of NAPL 
or impacted sediment beyond the Site area would be greatest when removing wood debris 
from the more heavily contaminated sediment near shore area. Excavation in the dry or 
in the wet within an enclosed containment area would eliminate this potenfial. The less 
contaminated sediments offshore would be removed using conventional dredging 
technology. Areas dredged would be backfilled with six inches of clean sand to help with 
lakebed stability. 
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Implementation of Remedy 

Mobilization/Demobilization 

This includes mobilization and demobilization of all the equipment and facilities needed 
to implement this altemative. This is estimated to be 5% ofthe remedial costs. 

Construction of Temporary Wave Attenuation Device 

Wave dampening will be required to minimize dynamic forces on the containment wall 
that will enclose the near shore area. A partially assembled wave attenuator will be 
shipped to the site on fiat bed trailers. The device will be unloaded and placed onto a 
work barge for assembly along the proposed alignment. Installation along the alignment 
will occur by placing concrete dead-men along the alignment. The exposed rebar 
extending from the dead-men would be connected to metal shackles that are connected to 
a metal cable which comiects to the metal rods on the wave attenuator. Adjustment ofthe 
cables length would be performed to maximize wave attenuation. 

During winter the wave attenuator could remain in-place or be pulled below the surface 
ofthe water to a depth that would be below the bottom ofthe ice that customarily forms 
in the bay. After ice out in the spring, the attenuator could be retuned to its initial 
position by adjusting the cable attached to the dead-men. At the completion ofthe 
project the attenuator could be anchored to the bottom or cleaned and sold. 

Containment Wall Installation 

Landside containment wall construction will be perfonned by driving steel sheet piling 
that utilizes an interlock sealant to minimize seepage. The lake and landside sheet piling 
will be driven into the underlying Miller Creek formation approximately 20 feet and 5 
feet, respectively. Prior to driving the sheet piling, an exploratory trench will be 
excavated along the land wall alignment to a depth of approximately 10 feet below 
ground surface to remove obstacles or debris that would prevent the sheeting from being 
installed. 

The lakeside containment wall will be constructed from a barge by driving PZ-35 steel 
sheeting. Preliminary structural analysis ofthe PZ-35 wall system without the use ofa 
breakwater indicates excessive deflections (around 12 to 14 inches of deflection at the top 
ofthe wall) when lateral forces from the lake waves are applied to the sheeting. Use ofa 
wave attenuator or stone bn;akwater decreases the wall deflection to a more desired 
defecfion of approximately 6 inches or less. Decreasing wall deflecfion will also help 
reduce the volume of seepaige through the wall located in the bay. The final design ofthe 
lakeside containment wall will be determined at the Remedial Design stage after 
geotechnical data is collected along the alignment. 
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Following completion ofthe containment wall system, the water within the containment 
will be removed using trailer mounted 500 gpm pumps. The discharged water from 
initial pumping within the contaiimient wall will be transported via pipeline to the 
WWTP and processed with minimal treatment. Variable rate discharge pumps will be 
deployed to reduce the water content ofthe sediments within the contaimnent. This 
water will also be piped to the WWTP and treated before discharge. Details of treatment 
will be developed during Remedial Design. 

Excavation/stabilization/disposal of near shore sediments 

The excavation ofthe wood debris in the near shore area will be performed with tracked 
mounted excavators and a crane equipped with a dragline and bucket. The excavated 
wood debris and some ofthe sediments that underlie the debris will be placed on the 
impermeable asphalt drying pad to allowing additional drainage of trapped fluids. The 
drained wood debris will be loaded into tmcks for transport to the disposal facility or to 
tire NSP Bayfront Power Plant for buming. Fluids collected at the drainage pad will be 
transferred to the WWTP and treated before being discharged. 

The silty/clayey sediments underlying the wood deposits will be stabilized with reagents 
prior to being loaded onto tmcks for disposal. The reagent(s) will be of a type that will 
help to absorb the majority ofthe remaining fluids within the silty/clayey sediments. 
Concrete Jersey barriers will be used to separate the stabilization activity from other 
activities. Stabilization ofthe sediments will be performed by using a compressor to 
transfer the reagent provided in tanker tmcks to the stabilization area. Mixing ofthe 
reagent with the sediments will be performed using an excavator bucket imd/or 
bulldozers. The stabilized sediments will be loaded by excavator into tmcks for 
transport to the disposal facility. 

The underlying sandy granular sediments will be removed and placed on an asphalt 
drainage pad to allow addifional drainage of fluids. The sandy material vvill be moved to 
the drainage pad using wheel mounted conveyors and/or tracked excavators and bull 
dozers. Drained sandy sediments will be loaded onto tmcks for transported in closed 
watertight containers to a disposal facility. Fluids collected at the drainage pad will be 
transfened to the WWTP and treated before being discharged. 

The potential for unacceptable volatilization is substantially greater for this altemative 
since areas would be exposed to the air. Although a dry excavation scenario was not 
explicitly modeled in the Air Emissions Treatability Study, volatiles are expected to 
disperse beyond the immediate vicinity of excavation and onshore treatment operations, 
depending upon ambient weather conditions. With the proximity ofa relatively large 
population in Ashland, this presents the possibility of unacceptable exposure unless 
volatiles can be controlled. An altemative to excavating the near shore sediments in the 
dr)' is to excavate them in the wet within a containment area. This is anticipated to result 
in less volatilization and will be further evaluated during pre-designs studies 
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As with other sediment altematives, controls for minimization of volatile releases are 
available for onshore operations; however, volatilization control for near shore dry 
excavation would have to be investigated further during pre-design studies, since tenting 
over working excavators is difficult and would add complexity to maintaining efficient 
excavation/stabilization/disposal rates. Volatilization controls for dry excavation would 
be similar to those discussed for SED-4 with the exception of those controls that take 
place under water. On the other hand, sunounding excavation areas with "tenting" may 
be more practical than sunounding dredging areas with "tenting". 

Depending upon the ultimate near shore bathymetry to be proposed by the City of 
Ashland in its Waterfront Development Plan, approximately 30,000 cy of clean fill may 
have to be placed in the near shore areas to partially restore pre-dredge bathymetry. 

Dredging of Offshore Sediments 

Sediments outside of near shore excavation area will be dredged using conventional 
dredging technology. Because sediments in this area are less contaminated and have less 
debris, it is anticipated that there will be less potential for dispersal of contaminated 
sediment or volatilization of VOCs. It is likely, therefore, that dredging in this area can 
be accomplished without permanent turbidity barriers. This will be verified during a pre-
design evaluation. Performance objectives for resuspension and control of volatilization 
and odor would be as discussed for Altemative SED-2. 

Dredge material will be conveyed hydraulically or by barge to dewatering areas onshore. 

After dredging is completed, six inches of clean sediment would be placed on areas that 
are dredged. This would help in covering any dredging residuals as well as provide 
lakebed stabilization, a better habitat for recmitment of benthic macroinvertebrates and 
for spawning of fish. 

Sediment Dewatering 

Dewatering ofthe sediment will be performed using variable rate discharge pumps that 
are placed in sumps pits located within the containment area and adjacent to the 
outermost containment wall. Additional drainage of wood debris and sandy granular 
sediments will be provided by placing these materials on the asphalt drainage pad built at 
the Kreher Park area. Sediraent dewatering and seepage through the containment wall 
are estimated at 7,000 gal/day. No emission controls were included in costs in the FS. 
However, they may be needed due to VOC emissions. The emissions will last longer due 
to the large exposed area. 

Wastewater Treatment 

Water treatment is similar to Altemative SED-4 and includes bag/sand filtration, 
oil/water separation, adsorption with activated carbon filter and related tesfing for O&M 
and discharge. Most ofthe systems are closed and should have minimal impact on air 

Appendix N-2 
Page 64 of 65 



emissions. Discharge will be to the City of Ashland WWTP or to Lake Superior if it 
meets WDNR water quality criteria. Estimated total treatment quantity ibr the dredge in 
the dry option is 60,000,000 gallons. The total treatment volume is based on a project 
duration of 2 years. 

Sediment Treatment 

Sediment treatment includes stabilization and/or gravity drainage of excess fluids 
followed by disposal in a solid waste landflll. 

Sediment Disposal 

The disposal options under this altemative are the same as for Altemative SED-3. There 
is just more sediment to dispose. 

Other Disposal Alternatives 

As previously discussed, NSPW also may initiate siting of landflll per ch. NR 500 
requirements in the Ashland area for solid materials removed from the Lakefront Site. 
This disposal option is dependent on the material volume. An analysis of siting a landfill 
per ch. NR 500 requirements in the Ashland area is presented in Appendix H ofthe FS. 

Ancillary Solid Wastes 

Waste such as PPE, constmction debris and other types of solid wastes generated during 
the conduct of remedial activities can be disposed of at a local municipal landfill. The 
quantity generated will depend on the remedial altemative. PPE will be evaluated and 
handled in accordance with EPA guidance document to handle investigation derived 
waste (EPA 2007). 

Wood Waste 

Under this altemative there is the potential for generating a substantial quantity of wood 
waste. The wood waste ranges in size from sawdust and chips to timber. Potentially, the 
larger debris could be bumed as fiael at the NSP Bayfront Power Plant located in 
Ashland. Some additional maintenance at the plant would be required to accommodate 
the wood debris but this is considered a viable option at this fime and will evaluated 
further during remedial design. 

Monitoring 

Monitoring options for this altemative would be the same as those listed for Altemative 
SED-3 with the exception of those elements relating to CDF or cap performance. 
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APPENDIX N-3 
Suminary Table of Integrated Remedial Scenarios 



f i t e i l Remedial Responses for Areas ef Cencern 

^ ^ 

Remedial 
Scenaiio 

Sediment 

Kreher P;i rk 

1 

Not 
Apilicahle 

Not 
Applicable 

II 

Dredge 
sediment up to 
four feet and 
cap remaining 
sediment in 
place (SED-

3). 

Surface 
barriers to 
prevent direct 
contact and 
Limit leacliing 
trom 
unsaturated 
zone (S-2). 

Table 9-2 Summary 

m 

Dredge 
(h> draulic or 
mechanical) 
all sediment 
exceeding 9.5 
ppm (SED-4). 

Limited soil / 
source 
removal via 
off site 
disposal (S-
3A), ex-situ 
thennal 
desorption (S-
5A), offsite 
incineration 
(S-5B, or soil 
washing (S-6), 
and 
groundwater 
remediation 
via enhanced 
groundwater 
extraction for 
hydraulic 
control (GW-

9 B ) . -

IV 

Dredge 
(hydraulic or 
mechanical) 
all sediment 
exceeding 9.5 
ppm (SED-4). 

Limited soil / 
source 
removal via 
otfsite 
disposal (S-
3A), ex-situ 
thermal 
desorption (S-
5A), offsite 
incineration 
(S-5B), or soil 
washing (S-6), 
and 
groundwater 
remediation 
via engineered 
surface and 
vertical 
t>arriers with 
partial caps 
and hydrauhc 
control (GW-
2A), or with 
PRB wall 

of Integrated Remedial Scenarios 

V 

Confined 
Disposal 
Facility (CDF) 
for near shore 
sediment and 
material 
dredged 
outside of 
CDF footprint 
(SED-2). 

CDF at 
Kreher Park 
combined 
with 
engineered 
surface and 
vertical 
barriers for 
soil and 
groundwater 
contaminatio 
n at Kreher 
Park (GW-
2B). 

VI 

Dry 
excavation of 
all sedimeni 
exceeding 9.5 
ppm (SED-5). 

Limited soil / 
source 
removal via 
offsite 
disposal (S-
3A), ex-situ 
thermal 
desorption (S-
5A), offsite 
incineration 
(S-5B), or soil 
washing (S-6), 
and 
groundwater 
remediation 
via engineered 
surface and 
vertical 
barriers with 
hydraulic 

control via 
groundwater 
extraction 
using, partial 

vn 

E»ry 
excavation of 
aQ sediment 
exceeding 9.5 
ppm (SED-5). 

Limited soil / 
source 
rtanoval via 
otTsite 
disposal (S-
3.4), ex-situ 
thennal 
desorption (S-
5A), OtTsite 
incineration 
(S-5B), soil 
washing (S-6), 
in-situ 
chemical 
oxidation 
((;W-6), ERH 
(GW-7), or 
steam 
iiijection 

((JW-8), and 
groundwater 
remediation 
via ozone 

_s£arge (GW-

VUl 

Dretlge 
(hydraulic or 
mechanical) 
all sediment 
exct«ding 9.5 
ppm (SED-4). 

Limited soil / 
source 
removal via 
offsite 
disposal (S-
3A), ex-situ 
thermal 
desorption (S-
5A), offsite 
incineration 
(S-5B), soil 
wasliing (S-6), 
in-situ 
chemical 
oxidation 
(GW-6), ERH 
(GW-7), or 
steam 
injection 
(GW-8), and 
groundwater 
remediation 
via engineered 
surface and 

IX 

Diy 
excavation of 
all sediment 
e.xceeding 9.5 
ppm (SED-5). 

Unlimited 
removal of 
unsaturated 
and saturated 
and off-site 
disposal (S-
3B). 

X 

Removal of all 
sedimait 
exceeding 9.5 
ppm. Dry 
excavation 
nearshore/ 
mechanical 
dredgijig 
offshore 
(SED-6) 

Limited soil / 
source 
removal via 
otfsite 
disposijl (S-
3A), ex-situ 
tliennal 
desorption (S-
5A), olfsite 
incineration 
(S-5B),orsoi l 
washing (S-6), 
and 
groundwater 
remediation 
via engineered 
surface and 
vertical 
barriers witli 
partial caps 
and hydraulic 
control (GW-
2A), or witli 
PRB w all 

s December 5. 2008 
9-5 



innSrs ratem Remedial Respenses fer Areas ef Cencern 

^ ^ 

Remedi;U 
Scenario 

Filleii Ravine 

I 

Nol 
AppLcable 

[ _ 

II 

Surface 
barriers to 
prevent direct 
contact and 
limit leiiclting 
from 
misa titrated 
zone (S-2). 

Table 9-2 Summary of Integrated Remedial Scenarios 

in 

Limited soil / 
source 
removal via 
otTsite 
disposal (S-
3A), ex-situ 
thennal 
desorption (S-
5A), OtTsite 
incineration 
(S-5B),orsoil 
washing (S-6), 
and 
groundwater 
extraction 
using the 
existing 
system (GW-
9A). 

IV 

(GW-5). 

Limited soil / 
source 
removal via 
offsite 
disposal (S-
3A), ex-situ 
thermal 
desorption (S-
5A), offsite 
incineration 
(S-5B), or soil 
washing (S-6), 
and 
groundwater 
remediation 
via engineered 
surface and 
vertical 
barriers with 
partial caps 
and hydraulic 

V 

Soil 
remediation 
via limited 
soil / source 
removal and 
onsite 
disposal (S-
4A), and 
gromidwater 
remediation 
using existing 
groundwater 
extraction 
system (GW-
9A), or soil 
and 
grotmdwater 
remediation 
via imlimited 
removal and 
onsite 

VI 

caps for the 
park (GW-
2A), a cap for 
entire park 
(GW-2B), or 
with a PRB 
wall (GW-5) 
at Kreher 
Park. 

Limited soil / 
source 
removal via 
offsite 
disposal (S-
3A), ex-situ 
thermal 
desorption (S-
5A), offsite 
incineration 
(S-5B), or soil 
washing (S-6), 
and 
groundwater 
remediation 
via engineered 
surface and 
vertical 
barriers with 
hydraulic 
control via 

vn 

3)orenlianced 
groundwater 
e:<traction 
(GW-9B). 

Limited soil / 
source 
removal via 
olTsite • 
disposal (S-
3A), ex-situ 
tfiermal 
desorption (S-
5 A), offsite 
incineration 
(S-5B), soil 
washing (S-6), 
in-situ 
chemical 
oxidation 
(GW-6), ERH 
(GW-7), or 
steam 
irjection 
(GW-8), and 

VUI 

vertical 
barriers witli 
hydiaulic 
control via 
groundwater 
extraction and 
using a cap 
for the entire 
park (GW-
2B). or with a 
PRB wall 
(GW-5) at 
Kreher Park. 

Limited soil / 
soiuce 
removal via 
offsite 
disposal (S-
3A), ex-situ 
tliennal 
desorption (S-
5A), offsite 
incineration 
(S-5B), soU 
wasliing (S-6), 
in-situ 
chemical 
oxidation 
(GW-6), ERH 
(GW-7), or 
steam 
injection 
(GV/-8), and 

IX 

Unlimited 
removal of 
misaturated 
and saturated 
and off-site 
disposal (S-
3B). 

. X 

(GW-S). 

Limited soil / 
source 
removal via 
offsite 
disposal (S-
3A), ex-situ 
tliennal 
desorption (S-
5A), offsite 
mcmeiation 
(S-5B), or soil 
washing (S-6), 
and 
groundwater 
remediation 
via engineered 
surface and 
vertical 
barriers witli 
partial caps 
and hydraulic 

URS December 5, 2008 
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rateiil Remedial Respenses fer Areas of Cencern 
^ ^ 

Remedial 
Scenaiio 

Copper Fit Us 

URS 

I 

Not 
Applicable 

u 

Groundwatei / 
NAPL 
exiraction 
using tlie 
existing 
.svstem (GW-
9A) 

Table 9-2 Summary 

m 

Groundwater 
and NAPL 
remediation 
via ozone 
sparge (GW-
3) or 
surfactant 
injection /dual 
phase 
recovery 
(GW-4), and 
groundwater / 
NAPL 
extraction 
using the 
existing 

IV 

control (GW-
2A), or with 
PRB wall 
(GW-5) at 
Kreher Park. 

Gromidwater 
remediation 
via ozone 
sparge (GW-
3), surfactant 
injection /dual 
phase 
recovery 
(GW-4), and 
groundwater 
extraction 
with the 
existmg 
system (GW-
9A), or in-situ 
chemical 

of Integrated Remedial Scenarios 

V 

disposal (S-
4A). 

Groundwater 
remediation 
via ozone 
sparge (GW-
3), surfactant 
injection /dual 
phase 
recovery 
(GW-4), and 
groundwater 
extraction 
with the 
existing 
system (GW-
9A), or in-situ 
chemical 

VI 

groundwater 
extraction, and 
partial caps 
and (GW-2A), 
or with PRB 
wall (GW-5) 
at Kreher 
Park. 

Groundwater 
remediation 
via ozone 
sparge (GW-
3), surfactant 
injection /dual 
phase 
recovery 
(GW-4), and 
groundwater 
extraction 
widi the 
existing 
system (GW-
9A), or in-situ 
chemical 

vn 

groundwater 
ranediation 
via ozone 
sparge (GW-
3) or 
groundwater 
extraction 
fi om EW-4 
w ith existing 
svstem (GW-
9A) 

(jroimdvvater 
remediation 
\ia ailianced 
groundwater 
extraction 
(GW-9B). 

VUI 

groundwater 
remediation 
via engineered 
surface and 
vertical 
barriers vvitli 
hydiaulic 
control via 
groundwater 
extraction (at 
Kreher Park) 
and, and 
partial caps 
and (GW-2A), 
or witli PRB 
wall (GW-5) 
at Kreher 
Park. 

Groundwater 
remediation 
via ozone 
spai-ge (GW-
3), surfactant 
injection 
/dual phase 
recovery 
(GW-4), and 
groundwater 
extraction 
witli the 
existing 
system (GW-
9A), or in-
situ chemical 

IX 

Groundwater 
remediation 
via enhanced 
groundwater 
extraction 
(GW-9B). 

X 

control (GW-
2A), or witli 
PRB wall 
(GW-5) at 
Kreher Park. 

Groundwater 
remediation 
via ozone 
sparge (GW-
3), surlactant 
injection /dual 
phase 
recovery 
(GW-4), and 
groundwater 
extraction 
widi the 
existing 
s\ stem (GW-
9A), or in-situ 
chemicial 
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M innfirateil Remedial Respenses for Areas of Concern 

M J ^ ^ 

Remed iiil 
Scenario 

Table 9-2 Summary 

I II in 

system (GW-
9A), or in-situ 
chemical 
oxidation 
(GW-6), ERH 
(GW-7), 
steam 
injection 
(GW-«, or 
enhanced 
groundwater 
extraction 
(GW-9B) 

IV 

oxidation 
(GW-«), ERH 
(GW-7), 
steam 
injection 
(GW-©, or 
enhanced 
groundwater 
extraction 
(GW-9B). 

of Integrated Remedial Scenarios 

V 

oxidation 
(GW-6), ERH 
(GW-7), 
steam 
injection 
(GW-8), or 
enhanced 
groundwater 
extraction 
(GW-9B). 

VI 

oxidation 
(GW-6), ERH 
(GW-7), or 
steam 
mjection 
(GW-8). 

vn vni 

oxidation 
(GW-6), 
ERH (GW-
7), steam 
injtxtion 
(GW-8), or 
enhanced 
groundwater 
extraction 
(GW-9B). 

IX X 

oxidation 
(GW-6), ERH 
(GW-7), 
steam 
injection 
(GW^5, or 
enlianced 
gromidwater 
exiraction 
(GW-9B). 

URS Decembers, 2008 
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APPENDIX O 
Estimated Costs of each Remedial Alternative 



I^u 

Table F1-1 
Cost Summary of Soil Remedial Alternatives 

Alternative 

S1 

General Ri!spon:ie Action 

No Action 

Technology 

No Action 

S2 Containment - £ng S Jrface tiarrieis Upper Bluir Area 
Kreher Park 

Total 

S:3A Remova - limited remrvai 6 offsite disposal Upper Bluff Area 
Kreher Parte 

Total 

S3B Removal - unlimited r« iroval i offsite disposal Upper Bluff Area 
Kreher Pari< 

Total 

S4A Removal - limit<j(l rem wal & iinsite disposal 
(one acri! disposal eel) 

Upper Bluff Area 
Kreher Parit 

Total 

S4B Removal - unlimited linite^J removal & onsile 
disposal (four aae dis )os.al osll) 

Upper Bluff Area 
Kreher Park 

Total 

S5A Ex-situ Tiemnal Treatr-ent (Onsite thenrial 
desotpticn) 

Upper Bluff Area 
Kreher P a * 

Total 

S5B Ex-situ Thermal "'reatnent (Offsite 
incineratisn) 

Upper Bluff Area 
Kreher Park 

Total 

36 Ex-situ P'nysical/Blologi'ial Treatment 
(onsite soil washing) 

Upper Bluff Area 
Kreher Paik 

Total 

Soil 
Volume 

cy 
na 

na 
na 

9,550 
4,800 

14,350 

35,000 
225,000 
260,000 

9,550 
4,800 

14,350 

35,000 
4,800 

39,800 

9,550 
4,800 

14,350 

9,550 
4,800 

14,350 

9,550 
4,800 

14,350 

CaplUI CosU 

$0 

$105,556 
$1,118,563 
$1,224,118 

$2,203,435 
$973,848 

$3,177,283 

$5,103,860 
$22,591,722 
$27,695,582 

$1,451,850 
$1,054,203 
$2,506,053 

$1,788,580 
$2,364,788 
$4,153,368 

$3,036,291 
$1,392,456 
$4,428,746 

$5,228,016 
$2,436,468 
$7,664,483 

$3,671,748 
$1,711,848 
$5,383,595 

DiotWDemob 

$0 

$5,278 
$55,928 
$61,206 

$110,172 
$48,692 

$158,864 

$255,193 
$1,129,586 
$1,384,779 

$72,593 
$52,710 

$125,303 

$89,429 
$118,239 
$207,668 

$151,815 
$69,623 

$221,437 

$261,401 
$121,823 
$383,224 

$183,587 
$85,592 

$269,180 

Engineering 

$0 

$15,833 
$167,784 
$183,618 

$330,515 
$146,077 
$476,592 

$765,579 
$3,388,758 
$4,154,337 

$217,778 
$158,130 
$375,908 

$268,287 
$354,718 
$623,005 

$455,444 
$208,868 
$664,312 

$784,202 
$365,470 

$1,149,672 

$550,762 
$256,777 
$807,539 

Conttnictlcn 
Oversight 

$0 

$15,833 
$167,784 
$183,618 

$330,515 
$146,077 
$476,592 

$765,579 
$3,388,758 
$4,154,337 

$217,7;'8 
$158,130 
$375,908 

$268,287 
$354,718 
$623,005 

$455,444 
$208,868 
$664,312 

$784,202 
$365,470 

$1,149,672 

$550,762 
$256,777 
$807,539 

Contingency 

$21,111 
$223,713 
$244,824 

$440,687 
$194,770 
$635,457 

$1,020,772 
$4,518,344 
$5,539,116 

$290,370 
$210,841 
$501,211 

$357,716 
$472,958 
$830,674 

$607,258 
$278,491 
$885,749 

$1,045,603 
$487,294 

$1,532,897 

$734,350 
$342,370 

$1,076,719 

Post 
Construction 
Maintenance 

$0 

$0 
$21,716 
$21,716 

$0 
$0 

$0 

$0 
$0 
$0 

$0 
$0 
$0 

$0 
$0 
$0 

$0 
$0 
$0 

$0 
$0 
$0 

$0 
$0 
$0 

ToUl 

$0 

$163,611 
$1,755,488 
$1,919,099 

$3,415,324 
$1,509,464 
$4,924,788 

$7,910,983 
$35,017,169 
$42,928,152 

$2,250,368 
$1,634,014 
$3,884,382 

$2,772,299 
$3,665,421 
$6,437,720 

$4,706,250 
$2,158,306 
$6,864,557 

$8,103,424 
$3,776,525 

$11,879,949 

$5,691,209 
$2,653,364 
$8,344,573 



Table F2-1 ^ ^ 
Cost Summary of Groundwater Remedial Altematives 

Alternative 

6W1 

GW.2A 

GW2B 

GW3 

GW4 

GW5 

Central 
Response Action 

No Action 

Containment 

Contalnirant 

In-situ Trnitment 

in-situ Treatmart 

In-situ Tnatmsnt 

GW6 in-situ Tnatment 

GW7 

GW8 

GW9A 

Technology 

No /kctlon 

Engineerec Surface & Vertical Barriers 
Cop jer Falls Aquifer 
Sha bw Gn undwater • Filled Ravine 
Sha i j * Gr( undwater • Kreher Park (partial cap) 

Total 

Enjiiieerec Surface > Vertical Barriers 
Cop )er£jil[ i Aquiler 
Sha lo«'Grc undwater - Filled Ravine 
Sha l;)*^rc undwater- Kreher Park (cap entire Park) 

Total 

OiOTe_»£aige_ 
Cop )*r Falls Aqui'er 
Shal <ivt Grc undwater - Filled Ravine 
Shal ciw Gro jndwater - Kreher Park 

Total 

Surf ictsnt Injection/Dual Phase Recovery 
Copi isr̂ FalJ! Aquifer 
Shal cw Grojndvrater - Filled Ravine 
Shal cw Grcindwater- Kreher Part; 

Total 

Pern I sable Iteactlve Barrier Well 
Capi <»_Fall! Aquiler 
Shal c w Gi-o jndwaler - Filled Ravine 
Shal: w Gra jndwaler - Kreher Park 

Total 

Chemical 0<ldation 
Cop; (|{_FallE Aquiler 
Shall: w Gro jndwater - Filled Ravine 
Shall :w Gro jndwater - Kreher Park 

Total 

In-situ Treatmenl Eiec ileal Ruslstance Heating 
Copf I|r_^lls Aquifer 
Shall :w Gio- indwster - Filled Ravine 
iShall:w Gio indwater- KreherPark 

Total 

In-situ Treatment Dynt IrUcJJr derground Stripping I CROW 
Copt (T_^ll! Aquifer (DUS) 
Shall:w Groiindwster - Filled Ravine (CROW) 
Shall :w Groundwater - Kreher Parit (CROW) 

Total 

Removal Gronridwiter Extiaction - Existing System 
Copf !XJl£'ls Aquifer 
Shall jw Groundwater - Filled Ravine 
Shall iw Groundwater - Kreher Park 

Total 

GW9B Removal Groundwater Extraction - Enhanced System 
Copptr Fails Aquifer 
Shall J*/ Groundwater - Filled Ravine 
Shalt)* Groundwaler- Kreher Parit 

Total 

Capital Costs 

$0 

Mob/Demob 

$0 

Engineering 

$0 

Construction 
Oversight 

$0 

Contingency 

$0 

Post 

Construction 

O M & M 

$0 

$0 
$105,556 

$4.237,768 

U,343,324 

$0 
$5,278 

$211,888 

t217,iea 

%0 
$15,833 

$635,665 

taS1,499 

$0 
$15,833 

$635,665 

l«5f,499 

$0 
$21,111 

$847.554 

tata.Bss 

$0 
$0 

$2,504,757 

$4504,757 

$0 
$105,556 

$6,030,852 

tt,138,40a 

$763,000 

$133,000 

$1,009,000 

$1,905,000 

$0 
$5,278 

$301,543 

$309,820 

$38,150 

$6,650 

$50,450 

U S , 250 

$0 
$15.833 

$904,628 

$920,411 

$114.450 

$19,950 

$151,350 

»2a5,750 

$0 
$15,833 

$904.628 

$920,481 

$114,450 

$19,950 

$151,350 

$2BS,7S0 

$0 
$21,111 

$1,206,170 

$1,227,292 

$152,600 

$26,600 

$201,800 

$381,000 

$0 
$0 

$1,469,226 

$1,489,228 

$694,704 

$63,550 

$84,050 

$942,304 

$479,800 

$0 
$0 

$479,800 

$23,990 

$0 
$0 

$23,990 

$71.970 

$0 
$0 

$71,970 

$71,970 

$0 
$0 

$71,970 

$95,960 

$0 
$0 

$95,9«0 

$682,404 

$0 
$0 

$892,404 

$0 
$105,556 

$3,650,174 

13.755,730 

$0 
$5,278 

$182,509 

$187,788 

$0 
$15,833 

$547,526 

$583,359 

$0 
$15,833 

$547,526 

$563,359 

$0 
$21,111 

$730,035 

$751,148 

$0 
$0 

$397.088 

$397,088 

$2,017,500 

$1,333,333 

$1.352.389 

$4,703,222 

$100,875 

$66,667 

$67,619 

$235, taf 

$302,625 

$200,000 

$202,858 

$705,483 

$302,625 

$200,000 

$202,858 

$705,483 

$403,500 

$266,667 

$270,478 

$940,844 

$2,596 420 

$67 363 

$94 308 

$2,758,090 

$4,439,200 

$2,852,633 

$2,949,628 

$10.241,481 

$221,960 

$142,632 

$147,481 

$512,073 

$665,880 

$427,895 

$442,444 

<f,53«,2f9 

$665,880 

$427,895 

$442,444 

<f,536,2f9 

$887,840 

$570,527 

$589,926 

$2,048,292 

$123,000 

$51,250 

$71,750 

$24»,iJ00 

$4,637,200 

$1,698,333 

$1,581,111 
«7,9fa,e44 

$231,860 

$84,917 

$79,056 

$395,632 

$695,580 

$254.750 

$237,167 

$1.187,497 

$695,580 

$254,750 

$237,167 

$f,f»7,497 

$927,440 

$339,667 

$316,222 

if ,583,329 

$123,000 

$51,250 

$71,750 

$248,000 

$0 
$105,556 

$0 
$f05,556 

$284,500 

$105,556 

$966,278 

$f,356,333 

$0 
$5,278 

$0 
$5,278 

$14,225 

$5.278 

$48,314 

$67,8f7 

$0 
$15,633, 

$0 
$f5,«33 

$42,675 

$15,833 

$144,942 

$203,450 

$0 
$15,833 

$0 
<f5,633 

$42,675 

$15,833 

$144,942 

$203,450 

$0 
$21,111 

$0 
$21,111 

$56.900 

$21,111 

$193,256 

$27f,267 

$2,220,466 

$0 
$0 

$2,220,488 

$5.978,656 

$0 
$17,392,454 

$23,371,111 

ToUl 

$0 

$0 
$163,611 

$9.073,298 

$9,236,909 

$0 
$163,611 

$10,817,047 

$10,980,858 

$1,877.354 

$269.700 

$1.648.000 

$3,795,054 

$1,426,094 

$0 
$0 

$f,426,094 

$0 
$163.611 

$6.054.858 

$6,2f 6,469 

$5,723,545 

$2,134,029 

$2,190.510 

$10,046,085 

$7,003,760 

$4,472,832 

$4,643,673 

$fa,f20,2a5 

$7,310,660 

$2,683,667 

$2,522,472 

$f 2,518,799 

$2,220,466 

$163,611 

$0 
$2,384,078 

$6.419.631 

$163,611 

$18,890,185 

$25,473,427 
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J6 830.470 
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O v n a l a h t 

• 1 S « 

$3.468 640 

J3.333.719 
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$3.96&.101 

$4.493 338 

$4,462 999 

$5,220,536 
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$6,401 892 
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J8.48 l .3e2 
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C o n t l n g m c y 

• »«' I1624.8S3 
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JS 030 088 
J6.292 135 
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JS 950 665 

J6 960 714 
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j e 535 856 

J11 808.641 

J H . 1 3 5 637 

J8 340 680 

$0,418,809 

$9.107 293 

J10.189 009 

Total 

$:IS.S28 305 

$;14 415 193 

$38 803 663 
$.10 769 012 

$.16 011 381 
$.16 345 081 

$52 920 446 
$55 253 983 

$ti4 7J4 014 

$73 028.664 

$118 356.041 

$(i3 270 186 

$71 358 160 

$(i0 010 788 

$•,'7,132 661 

1 Inc ludsf tWixd 

2 Vulthout Wootl 

3 P r r » n t V B I O I at 7'K Discouri f e t:;' 
4 A I 5 H cQn^^}a^cy wa!'EppI sr 1 Min i«tiv It SAand 5B. 

http://J2ii.120.164
http://J2.702.164
http://J4.634.149
http://J3.361.280
http://J5.209.183
http://J3.328.5S4
http://J5.230.796
http://J9.00t.792
http://J9.001.800
http://J8.984.97S
http://J2.413.900
http://J2.560.515
http://J14.696.0S2
http://J1.90S.801
http://J10.067.515
http://J9.682.400
http://J1.078.000
http://J3.772.566
http://J7.064.107
http://J8.48l.3e2
http://J6.255.510
http://J7.064.107
http://J7.271.862


APPENDIX P 
Cost Breakdown for Scenario 10 
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$1,835,808 Excavala and b a d aadananti n t o bucks, dump aadvnantk in eapha l drainage pad araa 

$40,000 
$45,000 Jaiaey ba inar t to provide teparebon of areet 

$185,600 h a t a l aft curtawi. atauma 12 ft depth and t e m e Inaer lootage a t wave aUenualion devica 
$6,400 I n t t a l HC Boom on taka uda of t h t p4a w a l 
$8,400 Removal of HC Boom into ro l of l box 
$3,000 Dtapoaa of htC Boom in tvra 20 cy. r o l off boxet 

$1,722,420 Machanicaty dredge aedimenU to dapth of 3 ft (tncktdat trantport to lend cost). Aaaumc 200 cy/day iif affected aadimant 
$523,500 Monitor air qualty during conafruction and dredging baaad on 5 t tabont 3 timaa/week uaing NIOSH mat twdt 
$540,000 Daly Water Quaity Monitoring h rough dradgirtg procaaa 

I 2 , S « 7 4 M 

http://t3.tS5.15a
http://S5.ft52.000
http://Langth.lt


iill&b 
F3-14 SED-6B Near Shora Dry Excavation ai i r i o ^ ^ ^ ^ i lay Mechanical Dredgmg -Tharnal TieatmanL 

IVasfe S i p a r a t f o n 

hem 

1 Remova Large Wood/Debnt Wat te 

2 Screening 

3 DIapota Large Mood/Dabnt Wat te at 20 cu yd par roU-off box 

4 Wa t te Sampling for LandMfeng 

5 F l l a rp ra t t Dewatenng of MechantcaNy Dredged Sediment i 

6 Excavator 

C lean Sanrf Capp ing and ShoraUna Raatoratton 

1 Clean Sand FiH and In t ta l 

2 Cleen Sand F i and In t ta l 

3 I n t t a l R i p ^ e p Shore Protection 

4 Survey 

SM. 
day 

day 

aa 

aa 

=y 
day 

UnlL 
cy 

cy 
ton 

aa 

QMMiiHtv 

240 

240 

1340 

10 

57414 

240 

Q l lanMlv 

30000 

12907 

1360 
1 

Unit C a n 

$1,800 

$2,500 

$1,500 

$400 

$35 

$1,800 

S u H o t a l 

Unit Coa l 

$25 

$25 

$40 

$37,500 

Sul i tp ta l 

l £ t l l Nolea 
$432,000 Loadat $1800/da^lor p « n o d o t - 2 4 0 d a y a o f t a a i m e n t p r o c a t t i n g 

$600,000 Sctaaning t y i t a m to separate wAOd from tedimantt 

$2,010,000 Dispose ol larpa debris a t tpacial wat te i n a 2 0 c y . r o l ofl box. A t t u m e 33% i t ta rga waste. 

$4 000 

$2,009,480 Total dredged rate bated on bids, Assumes a l large wood/debni rt in dry ilredged area 

$432 000 $1600 per day tor an avcavator and truck to trantport tediments to the the mal traatmant a r t e 

$5,497,490 

Total N o t e i 

$750,000 Place 30,000 CU yds o( sand m the dry dredge eraa 

$322,667 Apply 0 5 ft of send over tha entire araa 

$54,400 -2600 If or khorline intida 2900N, 8ft wide, 1 ftth>cknp-rap = 2 0 . 8 0 0 c j ft of rip-iap = l a s O t o n a Q 130 pcf 

$37,500 Potl-cappmg t>alhymetnc survey 

I f , 184,587 

Tota l SedlnMnt Ran«>vaJ end Traatmant $26,166,815 

aedtmant T tanapor t and Dlapoaal 

1 Load Mechenically Dredged Sediments 

2 Haul MachanKaly Dredged Sediments to L a n d f i 

3 Disposal of Machanlcaly Dredged Sedvnenta 

4 Load Dry Dredged Sediments 

5 Haul Dry Dredged Sediments to Landhl 

6 Disposal of Dry Dredged SedlmenU 

7 Disposal of NAPL offsite 

8 Cut Panmatar SltftX P i e W e l and Dt tpo ta of P img 

0 Remove Piling ai Bey 

10 Renwva Aaphal Drainage Pad and Dispota 

i M . 
day 

Ion 

Ion 

day 

ton 

ton 

gal 

>l 

at 

aqyd 

Quanl t l tv 

43 

34490 

34490 

38 

30390 

30390 

5000 

8420 

96000 

4170 

To la l S a d H f i a n t T t a i u i 

Un l l Coa l 

$1,440 

$27 

$18 

$1,440 

$27 

$18 

$8 

$2S 

$0 

$10 

Sul i tDlal 

n r t and Dlapoaal 

Isiil 
$62,032 

J931,230 

J620e20 

J64 702 
$820,530 

$547,020 

$40 000 

$210,600 

$0 

$41 700 

U , ] 2 f , $ M 

$3,328,584 

40 truckuday X 20 tons/tmck = BOO tont/day; $1.30 per ton 

Assumes initial wet aediments weight of 46.3Vi Bobda by wt; dry \Mt x 1 1 = Jiermal treated sediment wt 

Tipping Fee 

40 trucks/day X 20 tons/truck = 800 tons/day. $1.80 par ton 

Assumesin iba lwetsadiment t weight of 1.2 tons/cu yd & 46.3% toi ids by v l , dry M x 1.1 = thermal treated tad tnen t wt 

Tipping Fee 

Same units uaad ir> 1998 cost 

Thtaa &K1«S of sit«. * ftx total East. Wast, and Soutti pihng lengths 

Cost aickJdad n instalabon pnca 

t Thermal Traatn>ent of Mechanically Dredged Sedimenta 

2 Tharmel Treatment ot Dry Dredged Sadinwntt 

Q n u n d Water Capfure Symtmm Upgr td imnt o f Conta inment W M 

1 Tranch Excavation 

2 Cotitammatad Sod Di^msal 
3 Trench FHIar Fabric 

4 Gravel BacMM 

5 CoBacdon Pipe 4-in HDPE Pertoreted 

6 Trenching, BackHt, end Compaction 

7 Diacharge Piping, Snn HDPE 

8 Connectkin to Sanitary Pump Station 

8 Water Samples 

10 CoBection Sump 

11 SuTTvPump 

12 Sump Laval Controls 

13 Electr icd ConduK 

14 Ml tc . Electricel 

15 Qrout Oround Water Treatmant System Trench at end of Project 

LM.9 IVefor R e m o v e / S y a l w n InaMa o f Con ia inmanf 

1 2 Pumps at 500 gpm w/ Operator to Inibely Drain Bay 

2 Sump pumps variable discherga 10 to 100 gpm 

3 Colection/dlscharga piping. 12-in HOPE 

4 Connactkin to WWTP 

5 Start-up Samptat 

6 Electrical Conduit 

7 Connection to City Power Supply 

8 1 500 gpm Pump w/ Operetor to Oram Bay m tha Spnng 

Una quanaav 
ton 

ton 

I M . 
If 

t i n t 

af 

toot 

II 

cy 

r 
aa 

aa 

aa 

aa 

aa 

If 

k 

cy 

I M . 
day 

aa 

If 
aa 

aa 

r 
la 

day 

48420 

41430 

$100 

$100 

SuWola l 

Tota l Tharmal T raa l i i an t 

Quanl t l tv 

1165 

3495 

48930 

2718 

1245 

518 

1335 

1 

100 

4 

4 

4 

1245 

1 

820 

aucmi. 
12 

8 

3280 

3 

200 
1450 

1 
7 

Un l l Coat 

$50 

$60 

$1 

$20 

$30 

$20 

$38 

$2,000 

$200 

$2,000 

$4,600 
$2,500 

$10 

$10,000 

$25 

Subto ta l 

Unit Coa l 

$7,840 

$4,500 

$5.50 

$2,000 

$200 
J10 

J20.000 

J3.920 

Subtota l 

$4.841979 

$4,143,000 

W , t M , f 7 f 

$8,984,078 

Total 

$58,250 

$209,700 

$48,030 

$54,367 

$37,350 

$10,356 

$50,730 

$2,000 

$20 000 

$8,000 

$18,000 

$10000 

$12450 

$10 000 

$20 500 

$570,832 

lat i l 
$94080 

$36,000 

$18040 

$6,000 

$40,000 
J14,50O 

J20,000 

$27 440 

J2Sa.o«i 

$4,841 97S See Sediment vobwl calc sht for tonnage cak: 

$4,143,000 Dry dredged non4arge wood/debns met l , estumes initial wet sad. wt of 1.2 tont/cu yd & 46 3 H solids by wrt. dry wrt x 1.5 = moisL dawetarad tad . wt 

tlfilU 
18 ft deep by 3 It wide 

DKposc a t special westa at $6Q/ton. Assunwt t .5 tont /cu yd 

Fabnc along both sides and the bottom ot die trench, and between the gravel backfill and tha overlying t o l beckfUt matanaf 

From 4 ft to -18 ft bgs. 3 ft wida, 1.5 tont^cu yd 

1165 ft ot pipe in ttanch 4 - 20 ft sagmanlt from the sumps to the header 

Sort malarial above the gravel in tha trench; from 0 to 4 ft bgs; 1.5 tont/cu yd 

1165 ft of heeder pipe placed on ground surface. 170 ft from header pipe to WWTP 

t065 ft ol conduit pipe placed on ground surfaca, and 4 - 20 ft sagmentv tro'n the sumps to the header 

le ft deep. 3 ft wide 1165 IT. assumes 35H votd space 

Not«n 

|$e5Air M Bh re+ 127.50/hr x 16 hr * $120Q/day pumplx 2. ~12nii l ion gal mi ide SPW; 2 - SOOgpm pumps = 1.440.000 gpd; a d d e d - 2 add1 days lor rain. gw. and leka water kiftftration 

Dewater sediments 

Two colectk>n pipes runs on land ahing Bay from the NW and NE comers al the Bay until reaching WWTP; Discharge pipe runs to (he east to Lake Superior (eest o l the contalnntant area) 

Tun intake connections from eech side ol the Bay (West and East), one outgoing connection for treeted vwter govtg to Laka Supenor 

Runs on land along Bay to tne west and east, connects up with the Ground /Vater Capture Sy t tam conduit to lhe touth 

Connection and Iransfornier 



w F B - H . SED-6B Near Shore Dry Excavation ai i i ^ ^ ^ ^ a y Mechanical Dradgmg •Themel TreetmanL 

G m u n d ^ a t o W a t t r T r M t t i t t Sfrntmr 

1'.£ML±SaLia 
1 <>l Weter Separalo a n d a s s t a a t e d s y t i 

2 i 'ue land energy t u charge { is t *na ia3 ; 

3 (Connecting piping, juntp t . atO'tsvcnes 

jssM 

•rn(200 tp '^ } (purchaaa ' 

' 'ear 1 and2QDaf fH9p 

Carbon Adsorhar S/stem(153{ ' g p i i 

1 Henla/ Inaatcm m o M i B K n , ia ( L, -. ca'Ooii ee 

2 Renter mon lh i 

3 R tn ta /T tnmnat ion carb'}n ramo^a . Ja-not'It. a'Jtm ae 

C*fbof i AdBOipHon Sy t t§m a TO D a j Sv { e r for ̂ < rration (1^00 gpfn) 

1 RentalImtiaLon m o M i o i a n . la f (. '. c-«'6o.-i aa 

2 HenlaT* nvjnths 

3 Herrfaf Tomu i tbon carbon n m s v a i . t / ^ <r> i w s t t inbly.dvnob ea 

4 Cer6on Send Filvmion Mgal 

5 Water Quality Tat l ing M g J 

6 fi/^4COFourBe7f^er S^io months 

7 ^ e r B e 0 S f 5 i r ; a o n r a < i r < g i - 6 a 0 1 1 5 0 ceeat 

a f-'uel end energy lu-charga (< tt ima^aJ . 35'^) aa 

0 1)itp>>ee soil in filtat bagt ( t p 'K al wa(l< ) ton t 

10 (34 Disposal galoRt 

11 ( ^ e i a l i o n and MaHtananca ( IBDO'} i o u i 

12 <>l Water Separaio- O&M M g ^ 

Subtnl t i 

1 

2 

1 

55 

55 

11 

12 

27 

350 

6000 

55 

$30,000 

J1.29S 

J20.000 

$49,335 

J5.000 

J41.935 

$28,675 

$1,500 

$39,350 

$67,000 

$2,400 

$4,000 

$600 

$359,142 

ISO 

$3 

$100 

$2,700 

SuMotri 

•r CoSactlon and TraatmaM 

$30,000 

$2,595 

$20,000 

$88,670 

$30,000 

$83,870 

$28,675 

$7 500 

$39,350 

$3,685,000 

$132,000 

$44,000 

$7,200 

$359,142 

$1,820 

$1,050 

$600,000 

$14S.S00 

$5,SS4«7 

$S.8M.72t 

Assumes activBted carbon of take water sufKciant lo discharge water beck Into Laka Superior 

For use at the baginneig of each work seaaon 

T h e r e t t a ttwee morrih minimum rental b r each of the unit* 

As tunws Kt rvated carbon of lake water suflfdeni to dHCharge water beck into Lake Supcrior 

For use eftar returning the 1500 gpm un to 

Sttyker Bay Cost Estimates 

Stiykar Bay Cost Estimates 

A l i t e r begs w i l IH with fines end have to be d s p o t e d as special waste. Assumed average co t t n SG'Uton. 

0 1 l^om odAwtfer seperator v t t be coBected at e 55 ga lon drum artd d t tpo ted es necessary. 

TwM employeet for SO hours per week tor operel iont and maintananca. 

Stiyker Bay Co t t Eei imalet 

M l a c e i l a n i m a 

HemMy^ 

1 Develop HAS^i 

2 l-leel:h A Safety Pa l o n n a l 

3 '.!4 hr Secunty o l Sta 

I t 1 $10,000 

day 76 $1,440 

weeks 125 $2,805 

Subtotal 

ifiut asm. 
$10,000 l l O O h r X 40 hr^vk X 2.5 weeks 

$108,440 Once e wnek, tor 2 year* (38 w M k t / y r ) 

$336,875 $15ffir X 24 hr X 7 dayt * $25/day (expentet ) . 30 waakt of work 

T e W $456^19 

Sublotii- $47,004,047 

Engrrreanng O 15% $7,084,107 

O v e r t i g M a 15%: $7,064,107 

SUitotal: $61,222,261 

Conbiigency O 2 0 % $0,418,800 Only taken on CapiW Costs not Engmaenng 

TOTAL: $70,M1,070 

1 Monitorir^g 

2 Repotting 

3 OAM 

JtUD 

Presei^t worth O 7<4 d.KOun! I ic lcr 

$40,000.00 

$12.000.W 

$10,000.00 

$1,300,000 

$300,000 PoatCbaura Reporting 

$300 000 

$1 , • •0 ,000 
$7 is , f t^a 

GRAND TOTAU $71,35fi,160 



Containment: 

Table F1-8 
Altemate S5A: Limited Removal and On-site Thennal Treatmenl 

Excavation - Limited Removal 
Rem )\/e M PL ccntaminated soil 

Surfi i:e Bairlers 
Aspt Hit Pa\'etnent-
Incluilss 6 irclies stone, 3 inches binder, 2 inches surface. 

1.7 ton/cubic yard 

Low "emtetbil ity Cap• 
Inciuilss 3ff etof clay. 

Volume to Remove 
9,400 cy 

150 cy 
4,800 cy 

Total Area: 
26,000 sq ft 
22,000 sq ft 
98,000 sq ft 

42,500 sq ft 

NSPW Property South of St. Claire Street 
NSPW Property North of SL Claire Street 
Former Coal Tar Dump Area 

NSPW Property South of St Claire Street 
NSPW Property North of SL Claire Street 
Maiina Parking Lot Area 

Former Coal Tar Dump Area 

Upper Blufl Area 

Item No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Build!' 
GasH 
l£xcai 
Trans 1 
Sortir 
Therr 
3acKI 
txcai 
'Alasti 
Instal 

11 Move 
12 2A hr 
13 Perim 

Item 

'g Denolition 
iDlder Uemoval 
ation 
c oilatii n for off-site landfill 
cj and Disposal (unsuitable material) 
lalTre itmert 
II 
Mtion ce-watering equipment 
! water treatment 
Eitiî n o' nevt asphalt paverr>ent 
/^band m Existincg Utilities 
;5ecun > of Site 
iter F'e nee 

Mobilization/Demobilization @ 
Engineering @ 

Construction Oversight @ 

Contingency @ 

Unit 

EsL 
EsL 
cy 
ton 
ton 
ton 
cy 

EsL 
Gallon 
sq. yd. 

Is 
weeMy 

In ft 

5% 
15% 
15% 

20% 

Quantity 

1 
1 

9,550 
1,624 
1,624 
14.612 
9,550 

1 
144,000 
48,000 

1 
4 

500 

Of 
of 
Of 

Unit Cost 

$50,000 
$30,000 

$5 
$25 
$18 

$100 
$12 

$25,000 
$0.05 

$25 
$10,000 
$2,695 

$20 

Total 

$50,000 
$30,000 
$47,750 
$40,588 
$29,223 

$1,461,150 
$114,600 
$25,000 
$7,200 

$1,200,000 
$10,000 
$10,780 
$10,000 

Of 

Subtotal 

$3,036,291 
$3,036,291 
$3,036,291 

Subtotal 
$3,036,291 

Total 

$3,036,291 

$151,815 
$455,444 
$455,444 

$4,098,992 
$607,258 

$4,706,250 

Notes 

Center section of NSPW building overlying filled ravine. 
Removal/demolition of buried gas holders. 

Assumes 10% of fill not suitable for thermal treatment 

TherTTial desorption and on-site placement of treated soil. 

Pumps and holding tanks 

Existing treatment system (5 gpm for 20 days) 
NSPW Property North of SL Claire Street (includes grading) 
Includes move/abandon existing buried sanitary and gas utilities 
SlSilir X 24 hr X 7 days + $25/day (expenses) 
Fence around excavation area 

Page 1 of 2 



Kreher Park 

Table F1-8 
Altemate S5A: Limited Removal and On-site Thennal Treatment 

JlgmNo, Item 

1 Clear & Grub 
2 Excavation 
3 Transportation 
4 Sorting and Disposal (unsuitable material) 
5 Thermal Treatment 
6 Backfill 
7 Excavation de-watering equipment 
8 Waste water treatment 
9 Installation of low pemieability cap 

10 Top Soil 
11 Vegetation 
12 Installation ol new asphalt pavement 
13 24 hr. Security of Site 
14 Perimeter Fence 

subtotal 

Mobilization/Demobilization @ 
Engineering @ 

Construction Oversight @ 

Contingency @ 

Uttit 

est. 
cy 
ton 
ton 
ton 
cy 

Est. 
Gallon 

cy 
sq. yd. 
acre 

sq. yd. 
weekly 

In ft 

5% 
15% 
15% 

20% 

Quaittit/ 

1 
4,800 
816 
816 

7,344 
4,800 

1 
144,000 
4,722 
4,722 

1 
10.889 

2 
750 

Of 
of 
Of 

of 

Unit Cost 

$10,000 
$5 

$25 
$18 

$100 
$12 

$25,000 
$0.05 

$25 
$18 

$3,500 
$25 

$2,695 
$20 

Subtotal _ 

$1,392,456 
$1,392,456 
$1,392,456 

S u b t o u r 
$1,392,456 

Tota l " 

Total 

$10,000 
$24,000 
$20,400 
$14,688 

$734,400 
$57,600 
$25,000 
$7,200 

$118,056 
$85,000 
$3,500 

$272,222 
$5,390 

$15,000 
$1,392,456 

$69,623 
$208,868 
$208,868 

$1,879,815 
$278,491 

$2,158,306 

Summary 

Notes 

Fomner coal tar dump area to 5 feet. 

Assumes 10% of fill not suitable for thermal treatment 

Pumps and holding tanks 
Existing treatment system (5 gpm for 20 days) 
3 ft. of clay over fonner coal tar dump area 
0.5 fL topsoil cover over clay cap 
Seeding 
A4arina Parking Lot Area 
$15/hr X 24 hr X 7 days + $25/day (expenses) 
Fence around excavation area 

Limited removal and off-site disposal - upper bluff area 
Limited removal and off-site disposal - Kreher Pari^ 

Total Estimated Cost 

GRAND TOTAL $6,864,557 

Construction Estimated 
Capital Costs Mod / Demob Engineering Oversight Contingency Cost 

$3,036,291 $151,815 $455,444 $455,444 $607,258 
$1,392.456 $69,623 $208,868 $208,868 
$4,428,746 

$278,491 
$4,706,250 
$2,158,306 

$221,437 $664,312 "$664,312 $885,749 $6,864,557 

Long t t m groundwafr monttortng cocts arm Includmd wttti groundwmtmr mm*dl»l mlummtivts. 
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Table F2-3 
Alternate GW2A: Containment Using Engineered Surface and Vertical Barriers (Partial Cap for Kreher Park) 

Containment: 

Upland Araa 

Item No. 

Kreher Park 

Item No. 

Suiliice Barriers 

1 Asphalt PivBtnent -
InclLdes (i incheK stone. 3 inches binder, 2 Inches surface. 

2 L o * Perrnitability Cap -
InclLdes 3 fset of clay. 

Sha low Gioundwater • Fllled Ravine 

Item 

1 Instii I aijon 3f new asphalt pavement 
2 Instc I aljoii 3f new asphalt pavement 

Mobilization/Demobilizatkjn @ 
Engineering @ 

Construction Oversight @ 

Contingency @ 

Shal 'owGt oundwater - Kreher Park 
Fomi i r Coiil Tar Dump and TW-11 Areas 

Item 

Cleai and Grub 
Insta lation nf new asphalt pavement 
Insta latori (if low permeability cap 
Top :>oil 
Vegetatori 
Starn walei Drainage System 
Veriii.ji barrier wall - along shoreline 
Venii:.si barrier wall - penmeter 
Grou idwater Diversion Trench 
Grou idwater Extraction Wblls 
Well -uinps 
Extra:tian V '̂ell Lateral Piping 
Discfiirtje Lateral Piping 
Treat-lent equipment 
Build ng 
UST.'tlV^ System 
Institinonal ::ontr3l Irrplementation 

Unit 

sq. yd. 
sq. yd. 

5% 
15% 
15% 

20% 

Unit 

est 
sq. yd. 

cy 
sq. yd. 
acre 
est 
sf 
sf 

In ft 
each 
each 
In ft 
In ft 

each 
each 
Est. 
est 

subtotal 

Mobllization/Demobilizatnn @ 
Engineering @ 

Construction Oversight @ 

Contingency @ 

5% 
15% 
15% 

20% 

Quantity 

1,778 
2,444 

of 
Of 
Of 

of 

Quantity 

1 
10,889 
5,278 
5,278 

1.1 
1 

38,750 
32,000 
1,525 

15 
15 

2,500 
1,500 

1 
1 
1 
1 

Of 
Of 

of 

of 

Unit Cost 

Unit Cost 

$10,000 
$25 
$25 
$18 

$3,500 
$30,000 

$35 
$35 
$50 

$2,500 
$2,500 

$100 
$75 

$30,000 
$25,000 
$15,000 
$5,000 

Total Area: 
16,000 sq ft 
22,000 sq ft 
98,000 sqft 

42,500 sq ft 
5,000 sq ft 

72.000 sq ft 

Total 

$25 
$25 

Subtotal 

$105,556 
$105,556 
$105,556 

Subtotal 
$105,556 

Total 

$44,444 
$61,111 

$105,556 

$5,278 
$15,833 
$15,833 

$142,500 
$21,111 

$163,611 

Total 

$10,000 
$272,222 
$131,944 
$95,000 

$3,817 
$30,000 

$1,356,250 
$1,120,000 

$76,250 
$37,500 
$37,500 

$250,000 
$112,500 
$30,000 
$25,000 
$15,000 

$5,000 
Subtotal 

$3,607,983 
$3,607,983 
$3,607,983 

Subtotal 
$3,607,983 

Total 

$3,607,983 

$180,399 
$541,197 
$541,197 

$4,870,777 
$721,597 

$5,592,374 

NSPW Property South of St. Claire Street 
NSPW Property North of St Claire Street 
Marina Parking Lot Area 

Former Coal Tar Dump Area 
TW-11 Area 
WWTP Area 

Notes 

NSPW Property South of St. Claire Street (includes grading) 
NSPW Property North of St. Claire Street (includes grading) 

Notes 

Marina Parking Lot Area 
3 f t of clay over former coal tar dump area 
0.5 ft. topsoil cover over clay cap 
Seeding 
For water runoff during stomi post-remediation 
Sheet pile wall (1,550 linear feet and 25 feet deep). 
Sheet pile wail (2,000 linear feet and 16 feet deep). 
Divert groundwater front upper bluff area around Kreher Park 

Groundwater use and deed restrictions. 

Includes WPDES permit application. 
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Table F2-3 
Alternate GW2A: Containment Using Engineered Surface and Vertical Barriers (Partial Cap for Kreher Park) 

Shallow Groundwater - Kreher Park 
WWTP Area 

Item No. Item 

1 WWTP Building Demolition 
2 Installation of low permeability cap 
3 Top Soil 
4 Vegetation 
5 Storm water Drainage System 

Post Construction 

Item No. 

Mobilization/Demobilization @ 
Engineering @ 

Construction Oversight @ 

Contingency @ 

Item 
1 Annual Inspections 
2 Post-Closure Reporting/Record Keeping 
3 Cap Maintenance 
4 Groundwater Extraction System O & M 
5 Groundwater monitoring 
6 Annual cap inspection and reporting 
7 Groundwater treatment & disposal 

Unit 

est. 
cy 

sq. yd. 
acre 
est. 

5% 
15% 
15% 

20% 

Quantity 

1 
8,000 
8.000 

1.7 
1 

of 
of 
of 

of 

Unit Cost 

$250,000 
$25 
$18 

$3,500 
$30,000 

Total 

$250,000 
$200,000 
$144,000 

$5,78& 
$30,000 

Subtotal 

$629,785 
$629,785 
$629,785 

Subtotal 
$629,785 

Total 

$629,785 

$31,48£i 
$94,46{l 
$94,46fl 

$850,210 
$125,957 

$976,167 

Unit 
yr 
yr 
yr 
yr 
yr 
yr 
yr 

QtigntitY 
30 
30 
30 
30 
30 
30 
30 

i jp i tgggtg 
$250 
$500 

$1,000 
$57,600 
$25,000 
$5,000 

$112,500 

Total 
$7,500 

$15,000 
$30,000 

$1,728,000 
$750,000 
$150,000 

$3,375,000 

Notes 

3 ft. of clay at WWTP area (post demolition) 
0.5 ft. topsoil cover over clay cap 
Seeding 
For water ninoff during stomo post-remediation 

Subtotal $201,850 $6,055,500 

$4,800 per month 
shallow groundwater monitoring 

2,250,000 gallons per year (from infiltration) 

Present worth @7% Discount $2,504,757 

GRAND TOTAL $9,236,909 

Summary 
Installation of surface barrier - upper bluff area 
Installation of surface & vertical barrier - Kreher Parte 
WWTP Demolition and clay cap 
Post construction maintenance and monitoring (30 years) 

Total Estimated Cost 

Includes groundwater monitoring costs for shallow groundwater 

Capital Costa , 
$105,556 

$3,607,983 
$629,785 

$0 

Mot^/pempb 
$5,278 

$180,399 
$31,489 

$0 

Enaineerina 
$15,833 

$541,197 
$94,468 

$0 

con?irti9ti9n 
Oversight 

$15,833 
$541,197 
$94,466 

$0 

ConlDflftncy 
$21,111 

$721,597 
$125,957 

WfM 
c ^ t ? 

$0 
$0 
$0 

$2,504,757 

Estimated 
Coi^t 
$163,611 

$5,592,374 
$976,167 

$2,504,757 
$4,343,324 $217,166 $651,499 $651,499 $868,665 $2,504,757 $9,236,909 
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T a b l e F2-8 

A l t e rna to G W 6 : In -s i tu C h e m i c a l O x i d a t i o n 
In-situ Treatment In-tItu Cheniiial Oxidation 

1 AspttBh Paven9nt-
I -icIudE I 6 inch ;s stone. 3 inches binder, 2 inches surface. 

2 Low Pi-matbiHty Cap • 
liictud£s 3 feet of day. 

Total Area: 
26,000 sqft 
22,000 sq ft 
98,000 aq ft 

42,500 sq ft 

NSPW Property South of St Clalie Street 
NSPW Property North ol S •- Claire Street 
Marina Parking Lot Area 

Former Coal Tar Dump Area 

VRlansI A , , , 
Item No. 

C.'oppe - fal ls I .quit*.-
Item 

1 Cirounc nater E (traction Wells 
2 Fumps 
3 Lateial (ipmg 
4 LST/0'»'S System 
5 V/astev liter t-e.ilmeni equipment 
6 Crilling 
7 Feagert Injetlion 

MoOilization/Demabilizalion @ 
Engineering @ 

Conslnjclion Owersighl @ 

y n i ! 

each 
each 
In ft 
Est 
ESL 

per gal 
per week 

5% 
15% 
15% 

quantity 

7 
7 

1.000 
1 
1 

750,000 
50 

of 
of 
of 

Unit Cost 

$5,000 
$2,500 

$50 
$15,000 
$25,000 

$2 
S7.500 

Subtotal 

$2,017,500 
$2,017,500 
$2,017,500 

Total 

$35,000 
$17,500 
$50,000 
$15,000 
$25,000 

$1,500,000 
$375,000 

$2,017,500 

$100,875 
$302,625 
$302,625 

Contingency @ 20% 

Post Construction Coppai 'alia Aquit»r 
Item Nc. Item 

1 DperaU'> 1 and Maintenance 
2 Sroundiatsf ex/actJon (existing wels) 
3 3round'hati}r ^4.lnjto^ing 
4 .\iinual rpoit 

Unit 
year 
year 
year 
year 

QuantitY 
7 
7 
7 
7 

Subtotar 

SubtoUl 
$2,017,500" 

T o U l " 

Uoit^ait 

$481,800 

$2,723,625 
$403,500 

$3,127,125 

Total 
$57,600 $403,200 

$394,200 $2,758,400 
$25,000 $175,000 

$5,000 $35,000 
$3,372,600 

Notei 

Additional exiraction weUs 

Upgrade exisiing system 
Upgrade existing system 
SOO holes, 1,500 galk>ns per hole @ $2 per gallon 
3,000 galkxis per day 

Notes 
Existing groundwater extraction system 
15 gpm Q $0.05 

Present worth @7% Discount $2,St6,420 

Item No. 
•inalhv Grovn Iwatar • Filled Ravinm 

Item 
1 liiiUding Oemciiit on 
2 ViintVAl Irisliilljtion 
3 Oiilling 
4 f^iiagen' njsdioi 
5 ln>tailati:n of nen asphalt pavement 
6 IriitailBlnn i^neM asphalt pavement 

Mobilization/Demoljilizalion { 
Engineering 0 

Constnjctcn Oversight i 

I M 
Est 
each 

per gal 
per week 

sq. yd. 
sq.yd. 

5% 
15% 
15% 

Quantitv 
1 

10 
450.000 

30 
2.869 
2,444 

of 
of 
of 

Total 

Unit Cost 
$50,000 

$2,500 
$2 

$7,500 
$25 
$25 

Subtotal 

$1,333,333 
$1,333,333 
$1,333,333 

$5,723,545 

Total 
$50,000 
$25,000 

$900,000 
$225,000 
$72,222 
$61,111 

$1,333,333 

$66,667 
$200,000 
$200,000 

Contingency Ij 20% 

PosI Construction iittallovt, Jrounilwatar - F l lhd Ravina 

Ut i " N<?. Slam, 
1 GioundviilerMcnitoring 
2 Annual rjpcrt 

year 
year 

Subtotal 
$1,333,333 

Total 

7 
7 

Subtotal ' 

$10,000 
$2,500 

$12,500 

Present worth @7% Discount 

$1,800,000 

$70,000 
$17,500 
$87,500 

$67,363 

Notes 
Center section of NSPW building overlying tilled ravine. 
10 passive vent wells 
300 holes. 1,500 gallons per hole e $2 per gallon 
3,000 gallons per day 
NSPW Property South of St Claire Street (includes grading) 
NSPW Property North of St Claire Street (includes grading) 

ToUl $2,134,029 Page 1 of 2 
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Tab le P2-8 

A l t e rna to G W 6 : in -s i tu C h e m i c a l O x i d a t i o n 

Kreher Park 

i!an>H9. 
Shallow Groundwafr - Krahar Park 

Item 

1 Clear and Gnib 
2 Excavation 
3 Bench scale test 
4 Reagent Mixing 
5 DrilUng 
6 Reagent Injection 
7 Installation of new asphalt pavement 
8 Installation of low permeability cap 
9 Top Soil 

10 Vegetation 
11 Storm water Drainage System 

Mobillzation/Demobitzation @ 
Engineering 3 

Constoiction Oversight @ 

Contingency ig 

Total 

Post CpnstrMttigfl Shallow (Sroundwatar • Krahar Park 

Item N9. Item 
1 Groundwater Monitoring 
2 Annual report 

Unit 

est. 

cy 
est 
cy 

per gal 
per week 

sq.yd. 
cy 

sq.yd. 
acre 

Basin 

5% 
15% 
15% 

20% 

year 
year 

Quantitv 

1 
3.935 

1 
3.93S 

225.000 
15 

10,889 
4.722 
4,722 

1 
2 

ot 
of 
of 

of 

7 
7 

subtotal SubtoUl _ 

Present worth i37% Discount 

UnitC9»t 

$10,000 
$10 

$5,000 
$50 
$2 

$7,500 
J25 
$25 
$18 

$3,500 
$30,000 

Subtotal 

$1,352,389 
$1,352,389 
$1,352,389 

SubtoUl 
$1,352,389 

ToUl 

$15,000 
$2,500 

$17,500 

ToUl 

$10,000 
$39,352 

$5,000 
$196,759 
$450,000 
$112,500 
$272,222 
$118,056 

$85,000 
$3,500 

$60,000 
$1,352,389 

$67,619 
$202,856 
$202,853 

$1,825,725 
$270,478 

$2,096,203 

$106,000 
$17,500 

$122,500 

$94,308 

ToUl $2,180,510 

GRAND TOTAL $10,048,085 

Notes 

150 holes. 1.500 galkins per hole @ $2 per gallon 
3.000 gallons per day 
Manna Parking Lot Area 
3 ft. of cl.3y over former coal Ur dump area 
OS ft. topsoil cover over clay cap 
Seeding 
For water runoff during storm post-remediation 

In^itu chemical oxidation 

SumOiaa m-sltu chemical oxidation 
Copper Palis Aquilier 
Shallow Groundwater - Filled Ravine 
Shatlow Groundwaler - Kreher Park 

GRAND TOTAL 

CaoiUI Costs 
$2,017,500 
$1,333,333 
$1,352,369 
$4,703,222 

^lotj/Defnoli. 
$100,875 

$66,667 
$67,619 

$235,161 

enB',P*?ring 
$302,625 
$200,000 
$202,858 
$705,483 

Construction 
<?y?r»iQht 

$302,625 
$200,000 
$202,858 
$705,483 

Continnencv 
$403,500 
$266,667 
$270,478 
$940,644 

?M*M 
C9»« 

$2,596,420 
$67,363 
$94,308 

$2,758,090 

E»«ni»M 
Cost 

$5,723,545 
$2,134,029 
$2,190,510 

$10,048,085 
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Table F2-12 
Altemate GW9B: Enhanced Groundwater Extraction 

Removal Groundw: ter Extraction and On-site Traatment 

1 Asfiialt Ptvement-
IncI ides 6 inches stone 3 inches binder. 2 inches surface. 

2 Lov Permeability Cap • 

Total Area: 
16.000 sqft 
22.000 sq ft 
98,000 sq ft 

42,500 sqft 

NSPW Property South of St. Claire Street 
NSPW Property North of St. Claire Street 
Marina Parking Lot Area 

Former Coal Tar Dump Area 

rea Cof\oer Fulls Aquifer 
Item 

' Exticiction wells 
;: Punpt! 
3 Latiiai pipng 
4 US'-'OWS System 
!) Wa iiewattir treatment equipment 

Mobilization/Damobilizatlon @ 
Engineering @ 

Construction Oversight @ 

Contingency @ 

Unit 

each 
per gal 

In ft 
Est. 
EsL 

5% 
15% 
15% 

20% 

quantiW 

12 
12 

1,500 
1 
1 

of 
of 
of 

of 

Unit Cost 

$7,500 
$3,500 

$75 
$15,000 
$25,000 

Subtotal 

$284,500 
$284,500 
$284,500 

Subtotal 
$284,500 

$90,000 
$42,000 

$112,500 
$15,000 
$25,000 

$284.500 

$14,225 
$42,675 
$42.675 

$384,075 
$56,900 

Notes 

Upgrade existing system 
Upgrade existing system 

Total $440,976 

Post Construction Co; i oer Fulla Aquifer 
Item No. Item 

•i Operation and ̂ flaintenance 
:: Grci ndwater extraction (exisiing wells) 
;i Gfciindwater Monitoring 
4 Anr ual ca > inspection and reporting 

Unit 
year 
year 
year 
year 

Quantitv 
30 
30 
30 
30 
Sub to ta l ' 

g n i t C 9 i t 
$57,600 

$394,200 
$25,000 

$5,000 
$481,800 

Isisi 
$1,728,000 

$11,826,000 
$750,000 
$150,000 

$14,464,000 

Present worth @7% Discount $5,978,656 

Notes 
Existing groundwater extraction system 
15 gpm @ $0.05 
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Table F2-12 
Alternate GW9B: Enhanced Groundwater Extraction 

Upland Area 
Item No. 

Kreher Park 

item No. 

Shallow Groundwater - Filled Ravine 
Item 

1 Installatron of new asphalt pavement 
2 Installation of new asphalt pavement 

Mobilization/Demobilization @ 
Engineering @ 

Construction Oversight @ 

Contingency @ 

Shallow Groundwater 

Item 
1 Extractwn trench 
2 Sump and pump 
3 Lateral piping 
4 Treatment equipment 
5 BulkJing 
6 UST/OWS System 
7 Installation of new asphalt pavement 
8 Installation of low permeability cap 
9 Top Soil 

10 Vegetation 
11 Storm water Drainage System 

Mobilizatton/Demobilization @ 
Engineering @ 

Constructnn Oversight @ 

Contingency @ 

Unit 

sq. yd. 
sq.yd. 

5% 
15% 
15% 

20% 

Unit 
In ft 
each 
In ft 

each 
each 
Est. 

sq.yd. 
cy 

sq. yd. 
acre 
Basin 

5% 
15% 
15% 

20% 

auantity 

1,778 
2,444 

of 
of 
of 

of 

QuantitY. 
1,500 

1 
1,500 

1 
1 
1 

10,889 
4,722 
4,722 

1 
2 

of 
of 
of 

of 

Total 

UnitC9?t Total 

$25 
$25 

Subtotal 

$105,556 
$105,556 
$105,556 

Subtotal 
$105,556 

Total 

Unit Cost 
$150 

$20,000 
$75 

$30,000 
$25,000 
$15,000 

$25 
$25 
$18 

$3,500 
$30,000 

Subtotal 

$966,278 
$966,278 
$966,278 

Subtotal 
$966,278 

Total 

$6,419,631 

$44,44.» 
$61,111 

$105,556 

$5.2713 
$15,833 
$15,833 

$142,501) 
$21,111 

$163,611 

Total. 
$225,000 

$20,001) 
$112,500 

$30,000 
$25,000 
$15,000 

$272,222 
$118,056 

$85,000 
$3,500 

$60,000 
$966,278 

$48,314 
$144,942 
$144,942 

$1,304,475' 
$193,256 

$1,497,731 

Notes 

NSPW Property South of St. Claire Street (includes grading) 
NSPW Property North of St. Claire Street (includes grading) 

Notes 

Marina parking lot 
3 ft. of clay over former coal tar dump area 
0.5 ft. topsoil cover over day cap 
Seeding 
For water ainoff during storm post-remediation 
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Table F2-12 
Altemate GW9B: Enhanced Groundwater Extraction 

Unit 
year 

osal year 
year 

)orting year 
subtotal 

Present \» 

iUvine 
•Park 
GRAND TOTAL 

amm. unito^ 
30 $57,600 
30 $1,314,000 
30 $25,000 
30 $S,000 

$1,401,600 

(Orth @7% Discount ~ 

SubtoUl 

GRAND TOTAL 

Caottal Costa Mob/Demob 
$284,500 $14,225 
$105,556 $5,278 
$966,278 $48,314 

$1,356,333 $67,817 

Ttftal 
$1,728,000 

$39,420,000 
$750,000 
$150,000 

$42,048,000 

$17,392,464 

$18,890,185 

$25,415,372 

Engineering 
$42,675 
$15,833 

$144,942 
$203,450 

Construction 
Ovawloht 

$42,675 
$15,833 

$144,942 
$203,450 

Uf i lSI 

50 gpm Q $0.05 

C9PJ"a?ncY QM&I^C<2sa 
$56,900 $5,978,656 
$21,111 $0 

$193,256 $17,392,454 
$271,267 $23,371,111 

Estimated 
Coff 

$6,419,631 
$163,611 

$18,890,185 
$25,473,427 

Page 3 of 3 



APPENDIX Q 
Figures Showing Expected Implementation of Components of Remedy 
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0.25 feet of DNAPL was first measaured at MW-26 
in August 2008 (DNAPL had not been measured during 
previous events following installation in May 2004). 
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Alternative 6; Hybrid rennedy - Remove sediment >9.5 ug PAH/g dwt at 0.415%0C; treat sediment on-site, dispose of sediment off-site; 
monitor sediment areas >5.6 ug PAH/g dwt at 0.415%0C 

Construction of barrier walls within 200 feet of shore 
Dewateni^g and traditional excavation inside barrier 

Traditional dredging outside banier 
Physical det>ris separation 

Concentrations >9.5 ug PAH/g dwt 
al 0.415% DC 

six-mch <A«rexcavalion 

Dewatenno 
On-site gravity settling 

pond or mechanical 
dewatenng 

Treaiment 
Treat liquids with tlocculants. 

dander. olAvater separator, sand filtration and carbon fitter; 
treat solids on-site using LTTD. HTTD, a incineraiion 

cr stabilize and send ofi-site lo NRSOO landfill 

Disposal 
Liquids to WWTP or Lake Superia: 
Solids to solid waste, N R 500 landfill 

or beneficial reuse 

Nearshore 
Impacted 
Sediment 

134,000 cubic yards 
>9.5 ug PAH/g at 0.415%OC 

Leoend 
• - Dredged Sediment 
• -Water 
• -Solids 
• -Off-gas 

Landfill or 
Burn at NSP Plant 

rue. |injei:nrr.jf.fftHHULg$:.t>jyi.imMwn9if(f! 

ASHLAND/NSP U\KEFRONT SITE 
ASHU\ND, WISCONSIN 

ALTERNATIVE SED-6 - COMBINATION REMEDY, 
DRY EXCAVATION NEAR SHORE, DREDGING 

OFFSHORE, DISPOSE OF SEDIMENT OFFSITE 
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PROPOSED CONSTRUCTiON ELEMENTS 
& CROSS SECTION 

REDUCED DRY EXCAVATION ALTERNATIVE ASH^ND/NSP 
U\KEFRONT SITE ASHL7\ND, WISCONSIN 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
REMEDIAL ACTION 

ADMINISTRATIVE RECORD 
FOR 

ASHLAND/NORTHERN STATES POWER LAKEFRONT SUPERFUND SITE 
ASHLAND, WISCONSIN 

ORIGINAL 
JUNE 12, 2009 

NO. 

1 

2 

Jl 

DATE 

OS/00/94 

05/00/97 

10/00/98 

AUTHOR 

Short 
Elliott 
Hendrickson, 
Inc. 

Short 
Elliott 
Hendrickson, 
Inc. 

Short 
Elliott 
Hendrickson, 
Inc. 

RECIPIENT 

WDNR 

TITLB/DESCRIPTION PAGES 

WDNR 

WDNR 

Remedial Investigation 
Interim Report for the 
Ashland Lakefront Property 

Comprehensive Environ
mental Investigation 
Report for the Ashland 
Lakefront Property 

Ecological Risk Assess
ment for the Coal-Tar 
Contaminated Sediments 
and Surface Waters Off 
the Ashland Lakefront 
Property in Ashland 
Harbor 

12/00/98 Short 
Elliott 
Hendrickson, 
Inc. 

WDNR Remedial Actions Options 
Feasibility Study for 
the Ashland Lakefront 
Property and Contaminated 
Sediments 

09/03/02 Ells, S., 
U.S. EPA/ 
GST AG 

Peterson, J., 
U.S. EPA 

Memorandum re: CSTAG 
Recommendations on the 
Ashland/NSP Lakefront 
Site 

10/16/02 Dunn, J., 
WDNR 

Peterson, J., 
U.S. EPA 

Letter re: WDNR Comments 
on CSTAG Recommendations 
for the Ashland/NSP Lake-
front Site 

lC/22/02 Xcel Energy U.S. EPA U.S. EPA Responses to 
Selected CSTAG Recommenda
tions on the Ashland/NSP 
Lakefront Site 

02/25/03 

02/27/03 

Short 
Elliott 
Hendrickson, 
Inc. 

Trainor, D., 
URS 

WDNR 

Dunn, J., 
WDNR 

Quality Assurance Project 694 
Plan Task Specific 0U4 
Winter 2003 Sediment 
Sampling (SDMS ID: 278366) 

Letter re: Quality Assur- 229 
ance Project Plan Addendum 
Task Specific 004 Winter 
Sediment Split Sample 
Collection (SDMS ID: 
278365) 



NO. DATE 

12 07/26/04 

AUTHOR 

10 09/25/03 ATSDR 

11 11/14/03 U.S. EPA 

Jaffess, S., 
U.S. EPA 

RECIPIENT 

U.S. EPA 

Respondent 

Winslow, J., 
Xcel Energy 

Ashland/NSP Lakefront AR 

Page 2 

TITLE/DESCRIPTION PAGES 

Public Health Assessment 
Administrative Order on 
Consent for Remedial 
Investigation/Feasibility 
Study (SDMS ID: 203048) 

Letter re: U.S. EPA 
Comments on the February 
18, 2004 Draft RI/FS 
Work Plan 

34 

13 10/00/04 URS U.S. EPA Field Sampling Plan 
(Revision 1) (SDMS ID: 
278371) 

24! 

14 01/00/05 WDNR U.S. EPA Community Involvement 
Plan 

15 02/00/05 URS 

16 02/22/06 

17 03/21/06 

18 08/15/06 

Winslow, J. , 
Xcel Energy 

Hansen, S., 
U.S. EPA 

Hansen, S., 
U.S. EPA 

U.S. EPA 

Hansen, S. , 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Remedial Investigation/ 
Feasibility Study Work-
Plan (Revision 2) 

Letter re: Revised 
Schedule and Proposed 
Table of Contents for the 
Remedial Investigation 

Letter re: Approval of 
Revised RI Submittal 
Schedule w/Attachment 

Letter re: Comments on 
the Draft Human Health 
Risk Assessment 

19 

20 

08/29/06 

09/01/06 

23 10/25/06 

Hansen, S., 
U.S. EPA 

Hansen, S., 
U.S. EPA 

21 09/12/06 Winslow, J., 
Xcel Energy 

22 10/18/06 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Hansen, S., 
U.S. EPA 

Winslow, J. , 
Xcel Energy 

Hansen, S., 
U.S. EPA 

Letter re: Comments on 
the Draft Remedial In
vestigation 

Letter re: Comments on 
the Draft Baseline Eco
logical Risk Assessment 

Letter re: RI/FS Schedule 
Modification 

Letter re: Response to 
RI/FS Schedule Modifi
cations Request 

Letter re: Response to 
October 18, 2006 Letter 
Regarding RI/FS Schedule 
Modification Request 



Ashland/NSP Lakefront AR 
Page 3 

NO. DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES 

24 10/27/06 

25 10/27/06 

26 10/27/06 

10/30/06 

28 12/22/06 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Hansen, S., 
U.S. EPA 

Hansen, S., 
U.S. EPA 

U.S. EPA 

U.S. EPA 

U.S. EPA 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

NSPW Responses to Agency 
Comments to the Baseline 
Ecological Risk Assessment 
Draft RI Report 

NSPW Responses to Agency 
Comments On the Draft 
RI Report 

NSPW Responses to Agency 
Comments to the Human 
Health Risk Assessment 
Draft RI Report 

Letter re: Additional 
Responses to the RI/FS 
Schedule Modifications 
Request 

Letter re: Comments on 
Xcel's Response to EPA's 
Comments on the Draft BEF(A 

2 9 12/22/06 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: Comments on 
Xcel's Response to EPA's 
Draft RI Comments 

30 12/22/06 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: Comments on 
Xcel's Response to EPA's 
Comments on the Draft 
HHRA 

31 03/15/07 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: Comments to 
Alternatives Screening 
Technical Memorandum 

32 03/15/07 Northern 
States Power 
Company 

U.S. EPA NSPW Responses to Agency 
Comments Dated March 15, 
2007 to the Draft Alter
natives Screening Tech
nical Memorandum 

33 04/05/07 U.S. EPA File Technical Memorandum 
on the Derivation of 
Sediment Preliminary 
Remediation Goal (PRG) 
for the Ashland Lake-
front Site 

34 04/25/07 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: Final Re
visions to the Remedial 
Action Objectives w/ 
Attachment 

35 05/14/07 Hurst, P., 
URS Corp. 

Nehls-Lowe, H., 
WI Dept. of 
Health & 
Family 
Services 

Technical Memorandum: 
Comments on Human Health 
Risk Assessment 
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Page 4 

NO. DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES 

36 05/18/07 Hansen, S., 
U.S. EPA 

37 05/29/07 Hurst, P., 
URS Corp. 

Winslow, J., 
Xcel Energy 

Nehls-Lowe, H., 
WI Dept. of 
Health & 
Family 
Services 

Letter re: Final Re
visions to the Revised 
Remedial Investigation 
Report w/Attached Report 

Technical Memorandum: 
Comments on Human Health 
Risk Assessment 

38 06/06/07 Hansen, S., 
U.S. EPA 

Winsloiv, J . , 
Xcel Energy 

Letter re: Final Re
medial Action Objectives 
Technical Memorandum 
w/Attachment 

39 07/09/07 Hansen, S., 
U.S. EPA 

40 07/09/07 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Letter re: Final Re
visions to the Revised 
Remedial Investigation 
w/Attached Report 

Letter re: Final Re
visions to Alternatives 
Screening Technical Memo-
random w/Attachment 

41 07/10/07 Hansen, S., 
U.S. EPA 

42 07/10/07 Hansen, S., 
U.S. EPA 

43 08/17/07 Hansen, S., 
U.S. EPA 

44 08/17/07 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Winslow, J. ,, 
Xcel Energy 

Letter re: Final Re
visions to the Revised 
BERA w/Attached Report 

Letter re: Final Re
visions to the Revised 
HHRA w/Attached Report 

Letter re: Final Re
visions to the Revised 
Remedial Investigation 
w/Attached Report 

Report: Final Revisions 
to Alternatives Screen
ing Technical Memorandum 
w/ Attached Cover Letter 

45 08/23/07 Hansen, S., 
U.S. EPA 

46 08/23/07 Hansen, S., 
U.S. EPA 

47 08/31/07 URS 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Northern 
States Power 
Company 

Letter re: Final Re
visions to the HHRA 
w/Attached Report 

Letter re: Final Re
visions to the BERA 
w/Attached Report 

Final Report: Remedial 
Investigation Report 
Volume 1 of 12 (Text, 
tables. Figures) 
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NO. 

4 5 

4 9 

51 

DATE 

03/31/07 

03/31/07 

03/31/07 

03/31/07 

AUTHOR 

URS 

URS 

URS 

URS 

RECIPIENT 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

TITLE/DESCRIPTION 

Final Report: Remedial 
Investigation Report 
Volume 2 of 12 (Appen
dices A-D) 

Final Report: Remedial 
Investigation Report 
Volume 3 of 12 (Appen
dix E) 

Final Report: Remedial 
Investicjation Report 
Volume 4 of 12 (Appen
dix E) 

Final Report: Remedial 
Investigation Report 
Volume 5 of 12 (Appen
dix E) 

PAGES 

5 3 

54 

08/31/07 

03/31/07 

03/31/07 

03/31/07 

URS 

URS 

URS 

URS 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Final Report: Remedial 
Investigation Report 
Volume 6 of 12 (Appen
dices E~F) 

Final Report: Remedial 
Investigation Report 
Volume 7 of 12 (Appen
dix G) 

Final Report: Remedial 
Investicjation Report 
Volume 8 of 12 (Appen
dix G) 

Final Report: Remedial 
Investigation Report 
Volume 9 of 12 (Appen
dix G) 

56 03/31/07 URS 

58 

08/31/07 URS 

08/31/07 URS 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

Final Report: Remedial 
Investicjation Report 
Volume 10 of 12 (Human 
Health Risk Assessment 
Part 1 of 2) 

Final Report: Remedial 
Investicjation Report 
Volume 11 of 12 (Human 
Health Risk Assessment 
Part 2 of 2) 

Final Report: Remedial 
Investicjation Report 
Volume 12 of 12 (Baseline 
Ecological Risk) 



Ashland/NSP Lakefront AR 
Page 6 

NO. 

59 

60 

DATE 

09/26/07 

09/07/07 

AUTHOR 

Trainor, D., 
NewFieids 

Hansen, S., 
U.S. EPA 

RECIPIENT 

Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

TITLE/DESCRIPTION 

Letter re: Final 
Remedial Investigation 
Report 

Letter re: Comments/Sug
gested Changes to Draft 
Comparative Analysis of 
Alternatives Technical 
Memorandum 

PAGES 

61 09/19/07 Hansen, S., 
U.S. EPA 

Winslov̂ j, J. , 
Xcel Energy 

Letter re: Additional 
Comments to Remedial In
vestigation and HHRA 

62 09/24/07 Winslow, J., 
Xcel Energy 

Hansen, S., 
U.S. EPA 

Letter re: Response to 
to U.S. EPA's Required 
Changes to the Baseline 
Ecological Risk Asses
sment 

63 09/26/07 Trainor, D., 
NewFieids 

Hansen, S., 
U.S. E PA 

Letter re: Errata for 
Remedial Investigation 
Report - Final Human 
Health Risk Assessment 

64 10/00/07 U.S. EPA Public Fact Sheet: Cleanup 
Investigation Complete; 
Identifying Options is 
Next Step 

65 02/05/08 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: Required 
Changes to the Baseline 
Ecological Risk Assessment 

66 02/05/Of Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: Approval of 
Remedial Investigation 
Report 

67 02/15/08 Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: Comments to 
the Draft Feasibility 
Study 

68 05/15/08 Northern 
States Power 
Company 

U.S. EPA NSPW Responses to Agency 
Comments Dated Feb. 15, 
2008 on the FS Report 
Dated Oct. 29, 2007 

69 05/27/08 Trainor, D., 
NewFieids 

70 05/15/08 Hansen, S., 
U.S. EPA 

71 06/17/08 Hansen, S., 
U.S. EPA 

Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Winslow, J., 
Xcel Energy 

Errata for the Revised 
Draft Feasibility Study 
Report 

Revised Draft Report: 
Feasibility Study 

Letter re: Comments on 
the Groundwater Sampling 
Plan 



NO. 

7 3 

7 7 

7 6 

73 

DATE 

07/03/08 

07/31/OS 

74 Og/Ol/Of 

75 CS/Ol/Of 

76 C9/25/0f 

10/24/08 

11/00/OE 

11/21/08 

12/05/08 

12/10/08 

AUTHOR 

Winslow, J., 
Xcel Energy 

URS 

Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Hansen, S., 
U.S. EPA 

Northern 
States Power 
Company 

U.S. EPA 

Northern 
States Power 
Company 

12/04/08 Hansen, S., 
U.S. EPA 

12/05/08 URS 

URS 

U.S. EPA 

RECIPIENT 

Hansen, S. 
U.S. EPA 

Northern 
States Power 
Company 

Winslow, J., 
Xcel Energy 

Hansen, S., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

U.S. EPA 

Public 

U.S. EPA 

Winslow, J., 
Xcel Energy 

Northern 
States Power 
Company 

Northern 
States Power 
Company 

File 

0(^/01/09 U.S. EPA Public 

Ashland/NSP Lakefront AR 
Page 7 

TITLE/DESCRIPTION PAGES 

Letter re: Response to 
Comments on Groundwater 
Sampling Plan w/Attach-
ments 

Groundwater Sampling Plan 

Letter re: Approval of 
Groundwater Sampling Plan 

Letter re: Final Ground
water Sampling Plan 

Letter re: Final Revisions 
and Comments to the Revised 
Feasibility Study 

NSPW Responses to Agency 
Comments Dated Sept. 25, 
2008 on Revised Draft FS 
Report Dated May 15, 2008 

Information Sheet: Review 
of Cleanup Options Done; 
Selection of Plan is Next 
Step 

NSPW Responses to Agency 
Comments Dated Nov. 13, 
2008 on the Revised Final 
Draft FS Dated Oct. 24, 
2008 

Letter re: Approval of 
Final Feasibility Study 

Final Report: Feasibility 
Study Volume 1 of 2 (Text, 
Figures, Appendix A) 

Final Report: Feasibility 
Study Volume 2 of 2 
(Append.Lces B-H) 

Presentation Slides: 
Ashland NSP Lakefront 
Superfund Site: Cleanup 
Options Information 
Meeting December 10, 2008 

Fact Sheet: EPA Proposes 
Cleanup Plan 

i5 06/01/09 U.S. EPA Public U.S. EPA Proposed Plan 



NO. 

86 

DATE 

06/04/09 

AUTHOR 

U.S. EPA 

RECIPIENT 

Public 

Ashland/NSP Lakefront AR 
Page 8 

TITLE/DESCRIPTION 

NPL Fact Sheet: Ashland/ 
Northern States Power 
Lakefront Site 

PAGES 

06/17/09 U.S. EPA Public 

UPDATE #1 
JANUARY 11, 2010 

Public Announcement for 
June 17, 2009 Information 
Session and June 29, 2009 
Public Hearing 

00/00/02 

10/00/08 

05/21/09 

Smith Group, 
JJR 

Northern 
States 
Power 
Company 

Karl, R., 
U.S. EPA 

City of 
Ashland 

U.S. EPA/ 
NRRB 

Garrahan, K., 
U.S. EPA 

Waterfront Development 
Plan 

National Remedy Review 
Board Consideration for 
the Ashland/NSP Lakefront 
Superfund Site 

Letter re: Region 5 
Response to National 
Remedy Review Board 
Recommendations for 
Ashland/NSP Lakefront 
Site 

100 

06/29/09 Edwards 
Court 
Reporting 

U.S. EPA Transcript of the June 
29, 2009 Proposed Plan 
Public Meeting for the 
Ashland/NSP Lakefront 
Site 

60 

07/09/09 

07/14/09 

Gurnoe-Soulier, 
R., Red Cliff 
Band of Lake 
Superior 
Chippewas 

Warzecha, C., 
Wisconsin 
Department of 
Health Services 

Krause, P., 
U.S. EPA 

Hansen, 3., 
U.S. EPA 

Letter re: Red Cliff 
Band Comments of the 
Proposed Cleanup Plan 
for the Ashland/NSP 
Lakefront Site 

Letter re: DHS Comments 
on the Proposed Plan for 
Remediation of the Ash
land/NSP Lakefront Site 

08/11/09 Monroe, E. & 
R. Peterson, 
City of 
Ashland 

Krause, P., 
U.S. EPA 

Letter re: City of 
Ashland Comments on the 
Proposed Plan for the 
Ashland/NSP Lakefront 
Site 

08/14/09 Giesfeldt, M. 
WDNR 

Karl, R., 
U.S. EPA 

Letter re: WDNR Concur
rence with the Proposed 
Plan for the Ashland/ 
NSP Lakefront Site 



NO. 

9 

10 

DATE 

08/17/09 

08/17/09 

AUTHOR 

Burns & 
McDonnell, 
DCI Environ
mental and 
Sevenson 
Environmental 

Hansen, S., 
U.S. EPA 

RECIPIENT 

Northern 
States Power 
Wisconsin 

Winslow, J., 
Xcel Energy 

Ashland/NSP Lakefront AR 
Page 9 

TITLE/DESCRIPTION PAGES 

Constructability Review 82 
re: EPA Proposed Plan 
(June 2009) for the 
Ashland/NSP Lakefront 
Site 

Letter re: Performance 
Standards for Pilot Test 
at the Ashland/NSP Lake-
front Site 

11 03/17/09 Winslow, J., 
Xcel Energy 

Krause, P. 
U.S. EPA 

Letter re: Xcel Comments 
on the Proposed Plan for 
The Ashland/NSP Lakefront 
Site 

152 

12 08/18/09 

10/21/09 

Concerned 
Citizens 

Hansen, S, 
U.S. EPA 

Krause, P., 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Comments from Concerned 
Citizens on the Proposed 
Cleanup Plan for the 
Ashland/NSP Lakefront 
Site Received June 29-
August 18, 2009 (PORTIONS 
OF THIS DOCUMENT HAVE 
BEEN REDACTED) 

Letter re: Performance 
Standards for Wet Dredging 
Scenario for the Ashland/ 
NSP Lakefront Site 

17 

NO. 

1 

AUTHOR 

Long, E., 
U.S. NOAA and 
P. Chapman, 
EVS Consultants 

UPDATE #2 
SEPTEMBER 30, 2010 

RECIPIENT 

File 

TITLE/DESCRIPTION PAGES 

Journal Article: "A 
Sediment Quality Triad: 
Measures of Sediment Con
tamination , Toxicity and 
Infaunal Community Compo
sition in Puget Sound 
(Marine Pollution Bulletin 
Volume 16, Number 10) 

11 

00/00/90 U.S. NOAA File The Potential for Bio
logical Effects of Sedi
ment-Sorbed Contaminants 
Tested in the National 
Status and Trends Program 
(NOAA Technical Memorandum 
NOS OMA 52) 

227 

08/00/93 Environment 
Canada 

File Guidelines for the Pro
tection and Management of 
Aquatic Sediment Quality 
in Ontario (92-2309-067) 

33 



Ashland/NSP Lakefront AR 
Page 10 

NO. 

4 

DATE 

03/02/98 

AUTHOR 

Trainor, D., 
Dames & Mĉ ore 

RECIPIENT 

Dunn, J., 
WDNR 

TITLE/DESCRIPTION PAGES 

Letter re: Coal Tar 6 
Production Calculations 
and Response to WDNR 
February 20, 1998 Letter 
and February 24 1998 
Amendment 

03/24/98 

12/04/98 

10/29/01 

02/19/02 

12/00/03 

McColloch, M. 
& D. Trainor, 
Dames & Moore 

Trainor, D., 
Dames & Moore 

Ingraham, C. 
SHE 

Trainor, D., 
URS 

WDNR 

Musso, J., 
Northern 
States Power 
Company 

Crass, D., 
Michael Best 
& Friedrich 

Dunn, J. 
WDNR 

Winslow, J., 
Xcel Energy 

File 

Letter re: Exploration 23 
Trench Activities and 
Findings for the Northern 
States Power Ashland 
Facility 

Letter re: Gas and Tar 7 
Production and Release 
Estimates at the Former 
MGP-NSP Ashland Facility 

Investigation, Interim 121 
Remedial Action Options, 
and Design Report for the 
Ashland NSP Manufactured 
Gas Plant Seep Area 

Letter re: NSP Ashland 38 
Lakefront Sediment-Clay 
Tile Investigation Report 

Interim Guidance: Con- 40 
sensus-Based Sediment 
Quality Guidelines-
Recommendations for Use 
& Application (WT-732 
2003) 

10 10/04/09 Nehls-Lowe, H. , 
Wisconsin 
Department of 
Health Services 

Hansen, S., 
U.S. EPA 

Letter: DHS Comments on 
the NSPW Comments on EPA 
Proposed Remedial Action 
Plan for the Ashland/ 
NSP Lakefront Site 

11 11/20/09 Weston 
Solutions, 
Inc. 

U.S. EPA Technical Memorandum: 
Conceptual Geotechnical 
Assessment for Sediment 
Removal for the Ashland/ 
Northern States Power 
Lakefront Site 

151 

12 04/20/10 Winslow, J., 
Xcel Engery 

Krause, P., 
U.S. EPA 

Letter re: Additional 
Comments of EPA's Proposed 
Plan for the Ashland 
Lakefront Site 

13 09/14/10 Hansen, .': 
U.S. EPA 

Winslow, J., 
Xcel Energy 

Letter re: U.S. EPA 
Response to Additional 
Comments on EPA's 
Proposed Plan for the 
Ashland/NSP Lakefront 
Site 




